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CONTENTS OVERVIEW 


Historically, Integrated Device Technology has presented our product offerings entirely under 
one cover. For ease of use forour customers, we have divided the products into four separate data 
books — Logic, Specialized Memory, RISC and Static RAM. 

IDT’s 1990 Specialized Memories Data Book is comprised of new and revised data sheets and 
application notes for the ECL, FIFO, Speciality Memory and Subsystem product lines. Also 
included is a current, complete packaging section for all IDT product groups. This section will be 
updated in each subsequent data book with the latest available packages. 

The Specialized Memories Data Book's Table of Contents contains a listing of the products 
contained in the 1990 Specialized Memories Data Book, as well as those products which we 
believe will be contained in the remaining three data books — the Logic Data Book is already in 
print, while RISC and SRAM will be published later in the year. The numbering scheme is slightly 
different from the past. The number in the bottom center of the page denotes the section number 
and the sequence of the data sheet within that section, (i.e. 5.5 would be the fifth data sheet in the 
fifth section). The number in the lower right hand corner is the page number of that particular data 
sheet. 

Integrated Device Technology, a recognized leader in high-speed CMOS technology, produces 
a broad line of products, enabling us to provide a complete CMOS solution to designers of high- 
performance digital systems. Our products include industry standard devices, as well as products 
with speed, lower power, package and/or architectural benefits that allow the designer to achieve 
significantly improved system performance. 

Use this book to find ordering information: Start with the Ordering Information chart at the 
back of each data sheet or the Cross Reference Guides (in Section 1 ), along with the Package 
Outline Index (page 4.2), to compose the complete IDT part number. Reference data on our 
Technology Capabilities and Quality Commitments are included in separate sections (2 and 3, 
respectively). 

Use this book to find product data: Start with the Table of Contents, organized by product 
line (page 1.3), or with the Numeric Table of Contents across all product lines (page 1.4). These 
indexes will direct you to the page on which the complete technical data sheet can be found. Data 
sheets may be of the following type: 

ADVANCE INFORMATION — contain initial descriptions, subject to change, for products that 
are in development, including features and block diagrams. 

PRELIMINARY — contain descriptions for products soon to be, or recently, released to 
production, including features, pinouts and block diagrams. Timing data are based on simulation 
or initial characterization and are subject to change upon full characterization. 

FINAL — contain minimum and maximum limits specified over the complete supply and 
temperature range for full production devices. 

New products, product performance enhancements, additional package types and new product 
families are being introduced frequently. Please contact your local IDT sales representative to 
determine the latest device specifications, package types and product availability. 





LIFE SUPPORT POLICY 

Integrated Device Technology’s products are not authorized for use as critical components In life support devices 
or systems unless a specific written agreement pertaining to such Intended use Is executed between the manufac- 
turer and an officer of IDT. 

1 . Life support devices or systems are devices or systems which (a) are Intended for surgical implant into the body 
or (b) support or sustain life and whose failure to perform, when properly used In accordance with instructions for 
use provided in the labeling, can be reasonably expected to result In a significant Injury to the user. 

2. A critical component Is any component of a life support device or system whose failure to perform can be rea- 
sonably expected to cause the failure of the life support device or system, or to affect its safety or effectiveness. 


Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, 
in order to improve design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any 
circuitry described other than the circuitry embodied in an IDT product. The Company makes no representations that circuitry described 
herein is free from patent infringement or other rights of third parties which may result from its use. No license is granted by implication or 
otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc. 
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The following Is a listing of the data sheets located in the 1990-91 Logic Data Book available under separate cover: 



COMPLEX LOGIC PRODUCTS PAGE 

DSP AND MICROSLICE™ PRODUCTS 

IDT39C01 4-Bit Microprocessor Slice 5.1 

IDT39C10 12-Bit Sequencer 5.2 
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IDT39C60 16-Bit Cascadable EDC 5.10 

IDT49C460 32-Bit Cascadable EDC 5.11 

IDT49C465 32-Bit CMOS Flow-ThruEDC Unit 5.12 

IDT49C466 64-BIT CMOS Flow-ThruEDC Unit 5.13 

GRAPHICS PRODUCTS 

IDT75C457 CMOS Single 8-Bit PaletteDAC™ for True Color Applications 5.14 

IDT75C458 Triple 8-Bit PaletteDAC™ 5.15 

IDT75C48 8-Bit Flash ADC 5.16 

IDT75C58 8-Bit Flash ADC with Overflow Output 5.17 

STANDARD LOGIC PRODUCTS 

IDT29FCT52T Non-inverting Octal Registered Transceiver 6.1 

IDT29FCT53T Inverting Octal Registered Transceiver 6.1 

IDT29FCT520T Multi-level Pipeline Register 6.2 

IDT29FCT521T Multi-level Pipeline Register 6.2 

IDT54/74FCT138T 1-of-8 Decoder 6.3 

IDT54/74FCT139T Dual 1-of-4 Decoder 6.4 

IDT54/74FCT151T 8-Input Multiplexer 6.5 

IDT54/74FCT251T 8-Input Multiplexer w/3-State 6.5 

IDT54/74FCT157T Quad 2-Input Multiplexer 6.6 

IDT54/74FCT257T FQuad 2-Input Multiplexer w/3-State 6.6 

IDT54/74FCT161T Synchronous Binary Counter w/Asynchronous Master Reset 6.7 

IDT54/74FCT163T Synchronous Binary Counter w/Synchronous Reset 6.7 

IDT54/74FCT191T Up/Down Binary Counter w/Preset and Ripple Clock 6.8 

IDT54/74FCT193T Up/Down Binary Counter w/Separate Up/Down Clocks 6.9 

IDT54/74FCT240T Inverting Octal Buffer/Line Driver 6.10 

IDT54/74FCT241T Non-inverting Octal Buffer/Line Driver 6.10 

IDT54/74FCT244T Non-inverting Octal Buffer/Line Driver 6.10 

IDT54/74FCT540T Inverting Octal Buffer/Line Driver 6.10 

IDT54/74FCT541T Non-inverting Octal Buffer/Line Driver 6.10 

IDT54/74FCT245T Non-inverting Octal Transceiver 6.11 
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STANDARD LOGIC PRODUCTS (CONTINUED) 

IDT54/74FCT640T Inverting Octal Transceiver 6.11 

IDT54/74FCT645T Non-inverting Octal Transceiver ' 6.11 

IDT54/74FCT273T Octal D Flip-Flop w/Common Master Reset 6.12 

IDT54/74FCT299T 8 Input Universal Shift Register w/Common Parallel I/O Pins 6.13 

IDT54/74FCT373T Non-inverting Octal Transparent Latch w/3-State 6.14 

IDT54/74FCT533T Inverting Octal Transparent Latch w/3-State 6.14 

IDT54/74FCT573T Non-inverting Octal Transparent Latch w/3-State 6.14 

IDT54/74FCT374T Non-inverting Octal D Register 6.15 

IDT54/74FCT534T Inverting Octal D Register . 6.15 

IDT54/74FCT574T Non-inverting Octal D Register 6.15 

IDT54/74FCT377T Octal D Flip-Flop w/Clock Enable . 6.16 

IDT54/74FCT399T Quad Dual-Port Register 6.17 

IDT54/74FCT521T 8-Bit Identity Comparator 6.18 

IDT54/74FCT543T Non-inverting Octal Latched Transceiver 6.19 

IDT54/74FCT646T Non-inverting Octal Registered Transceiver 6.20 

IDT54/74FCT648T Inverting Octal Registered Transceiver 6.20 

IDT54/74FCT651T Inverting Octal Registered Transceiver 6.20 

IDT54/74FCT652T Non-inverting Octal Registered Transceiver 6.20 

IDT54/74FCT620T Inverting Octal Bus Transceiver w/3-State 6.21 

IDT54/74FCT623T Non-inverting Octal Bus Transceiver w/3-State 6.21 

IDT54/74FCT621T Non-inverting Octal Bus Transceiver (Open Drain) 6.22 

IDT54/74FCT622T Inverting Octal Bus Transceiver (Open Drain) 6.22 

IDT54/74FCT821T 10-Bit Non-inverting Register w/3-State 6.23 

IDT54/74FCT823T 9-Bit Non-inverting Register w/Clear & 3-State 6.23 

IDT54/74FCT825T 8-Bit Non-inverting Register w/Clear & 3-State 6.23 

IDT54/74FCT827T 10-Bit Non-inverting Buffer 6.24 

IDT54/74FCT828T 10-Bit Inverting Buffer 6.24 

IDT54/74FCT841T 10-Bit Non-inverting Latch 6.25 

IDT54/74FCT843T 9-Bit Non-inverting Latch 6.25 

IDT54/74FCT845T 8-Bit Non-inverting Latch 6.25 

IDT29FCT52 Non-inverting Octal Registered Transceiver 6.26 

IDT29FCT53 Inverting Octal Registered Transceiver 6.26 

IDT29FCT520 Multi-level Pipeline Register 6.27 

IDT49FCT661 16-Bit Synchronous Binary Counter 6.28 

IDT49FCT804 High-Speed Tri-Port Bus Multiplexer . 6.29 

IDT49FCT805 Buffer/Clock Driver w/Guaranteed Skew ........... 6.30 

IDT49FCT806 Buffer/Clock Driver w/Guaranteed Skew 6.30 

IDT49FCT818 Octal Register with SPC™ 6.31 

IDT49C25 Microcycle Length Controller 6.32 

IDT39C8XX IDT39C8XXX Family 6.33 

IDT54/74FCT138 1 -of -8 Decoder 6.34 

IDT54/74FCT139 Dual 1 -of -4 Decoder 6.35 

IDT54/74FCT161 Synchronous Binary Counter w/Asynchronous Master Reset 6.36 

IDT54/74FCT163 Synchronous Binary Counter w/Synchronous Reset 6.36 

IDT54/74FCT182 Carry Lookahead Generator....... 6.37 

IDT54/74FCT191 Up/Down Binary Counter w/Preset and Ripple Clocks..... 6.38 

IDT54/74FCT193 Up/Down Binary Counter w/Separate Up/Down Clocks 6.39 

IDT54/74FCT240 Inverting Octal Buffer/Line Driver 6.40 

IDT54/74FCT241 Non-inverting Octal Buffer/Line Driver 6.40 

IDT54/74FCT244 Non-inverting Octal Buffer/Line Driver 6.40 

IDT54/74FCT540 Inverting Octal Buffer/Line Driver 6.40 

IDT54/74FCT541 Non-inverting Octal Buffer/Line Driver 6.40 

IDT54/74FCT245 Non-inverting Octal Transceiver 6.41 

IDT54/74FCT640 Inverting Octal Transceiver 6.41 
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STANDARD LOGIC PRODUCTS (CONTINUED) 

IDT54/74FCT645 Non-inverting Octal Transceiver 6.41 

IDT54/74FCT273 Octal D Flip-Flop w/Common Master Reset 6.42 

IDT54/74FCT299 8-Input Universal Shift Register w/Common Parallel I/O Pins 6.43 

IDT54/74FCT373 Non-inverting Octal Transparent Latch 6.44 

IDT54/74FCT533 Inverting Octal Transparent Latch 6.44 

IDT54/74FCT573 Non-inverting Octal Transparent Latch 6.44 

IDT54/74FCT374 Non-inverting Octal D Flip-Flop 6.45 

IDT54/74FCT534 Inverting Octal D Flip-Flop w/3-State 6.45 

IDT54/74FCT574 Non-inverting Octal D Register w/3-State 6.45 

IDT54/74FCT377 Octal D Flip-Flop w/Clock Enable 6.46 

IDT54/74FCT399 Quad Dual-Port Register 6.47 

IDT54/74FCT521 8-Bit Identity Comparator 6.48 

IDT54/74FCT543 Non-inverting Octal Latched Transceiver 6.49 

IDT54/74FCT646 Non-inverting Octal Registered Transceiver 6.50 

IDT54/74FCT821 10-Bit Non-inverting Register w/3-State 6.51 

IDT54/74FCT823 9-Bit Non-inverting Register w/Clear & 3-State 6.51 

IDT54/74FCT824 9-Bit Inverting Register w/Clear & 3-State 6.51 

IDT54/74FCT825 8-Bit Non-inverting Register 6.51 

IDT54/74FCT827 10-Bit Non-inverting Buffer 6.52 

IDT54/74FCT833 8-Bit Transceiver w/Parity 6.53 

IDT54/74FCT841 10-Bit Non-inverting Latch 6.54 

IDT54/74FCT843 9-Bit Non-inverting Latch 6.54 

IDT54/74FCT844 9-Bit Inverting Latch 6.54 

IDT54/74FCT845 8-Bit Non-inverting Latch 6.54 

IDT54/74FCT861 10-Bit Non-inverting Transceiver 6.55 

IDT54/74FCT863 9-Bit Non-inverting Transceiver 6.55 

I DT54/7 4 F CT 8 64 9-Bit Inverting Transceiver 6.55 

IDT54/74FBT240 Inverting Octal Buffer/Line Driver 6.56 

IDT54/74FBT241 Non-inverting Octal Buffer/Line Driver 6.57 

IDT54/74FBT244 Non-inverting Octal Buffer/Line Driver 6.58 

IDT54/74FBT245 Non-inverting Octal Transceiver 6.59 

IDT54/74FBT373 Octal Transparent Latch w/3-State 6.60 

IDT54/74FBT374 Non-inverting Octal D Register 6.61 

IDT54/74FBT540 Inverting Octal Buffer 6.62 

IDT54/74FBT541 Non-inverting Octal Buffer 6.62 

IDT54/74FBT821 10-Bit Non-inverting Register 6.63 

IDT54/74FBT823 9-Bit Inverting Register 6.64 

IDT54/74FBT827 Non-inverting 10-Bit Buffers/Driver 6.65 

IDT54/74FBT828 Invertingl 0-Bit Buffers/Driver 6.65 

IDT54/74FBT841 10-Bit Non-inverting Latch 6.66 

IDT54/74FBT2240 Inverting Octal Buffer/Line Driver w/25Q Series Resistor 6.67 

IDT54/74FBT2244 Inverting Octal Buffer/Line Driver w/25Q Series Resistor 6.68 

IDT54/74FBT2373 Octal Transparent Latch w/3-State & 25fi Series Resistor 6.69 

IDT54/74FBT2827 Non-inverting 10-Bit Buffers/Driver w/25f2 Series Resistor 6.70 

IDT54/74FBT2828 Invertingl 0-Bit Buffers/Driver w/25Q Series Resistor 6.70 

IDT54/74FBT2841 10-Bit Memory Latch w/25Q Series Resistor 6.71 

APPLICATION AND TECHNICAL NOTES 

Complex Logic Products Technical Notes 

TN-02 Build a 20MIP Data Processing Unit 7.1 

TN-03 Using the IDT49C402A ALU 7.2 
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Complex Logic Products Application Notes 

AN-03 Trust Your Data with A High-Speed CMOS 6-, 32- or 64-Bit EDC 7.3 

AN-06 16-Bit CMOS Slices — New Building Blocks Maintain Microcode 

Compatibility Yet Increase Performance 7.4 

AN-17 FIR Filter Implementation Using FIFOs and MACs 7.5 

AN-24 Designing with the IDT49C460 and 1DT39C60 Error Detection and 

Correction Units 7.6 

AN-32 Implementation of Digital Filters Using IDT7320, IDT7210, IDT7216 7.7 

AN-35 Address Generator in Matrix Unit Operation Engine 7.8 

AN-37 Designing High-Performance Systems Using the IDT PaletteDAC™ 7.9 

AN-63 Using the IDT75C457’s PaletteDAC™ in True Color and Monochrome 

Graphics Applications 7.10 

AN-64 Protecting Your Data with IDT’s 49C465 32-Bit Fiow-thruEDC™ Unit 7.1 1 

AN-65 Using IDT73200 or IDT73210 as Read and Write Buffers with R3000 7.12 

Standard Logic Application Notes 7.13 

AN-47 Simultaneous Switching Noise 7.14 

AN-48 Using High-Speed Logic 7.15 

AN-49 Characteristics of PCB Traces 7.16 

AN-50 Series Termination 7.17 

AN-51 Power Dissipation in Clock Drivers 7.18 

AN-52 FCT Output Structures and Characteristics 7.19 

AN-53 Power-Down Operation 7.20 

AN-54 FCT-T Logic Family 7.21 

Standard Logic Technical Bulletins 7.22 
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RISC DATA BOOK 

The following Is a list of data sheets expected to be included in the RISC Data Book due for publication 4Q90. 
Until its release, please refer to your 1989 Data Book Supplement. 

RISC MICROPROCESSOR PRODUCTS 
RISC COMPONENTS 

IDT79R3000A Second Generation MIPS RISC CPU 

IDT79R3001 IDT RISController™ CPU for Embedded and Real Time Applications 

IDT79R3010A Floating-Point Accelerator for the R3000A and R3001 

IDT79R3020 RISC CPU Write Buffer for R3000A and R3001 

IDT79R305x Integrated RISC Microporccessor Family for Embedded Applications 

IDT79R3720 Bus Exchanger for R305x Memory Systems 

IDT79R3721 DRAM Controller for R305x Based Systems 

IDT79R4000 Third Generation RISC Microprocessor 

IDT79R4000SP Third Generation RISC Microporcessor for Desktop Applications 

RISC DEVELOPMENT SYSTEMS 

RS1210 RISComputer™ Development System 

RC2030 RISComputer™ Development System 

RC3240 RISComputer™ Development System 

RC3260 RISComputer™ Development System 

M/2000 RISComputer™ Development System 

RISC DEVELOPMENT SOFTWARE 

3106 Ada Ada Compiler 

3120C-SRC (SPP) System Programmer’s Package 

3123C-SRC (SPP/e) System Programmer's Package/e 

3178C-SRC (ASAPP) Ada Stand-alone Programmer’s Package 

RISC SUBSYSTEM PRODUCTS 
RISC CPU MODULES 

IDT7RS101 R3000 Module w/64K 1-Cache, 64K D-Cache, 

4 Word Read Buffer and 1 Word Write Buffer 
IDT7RS101 F R3000, R3010 Module w/64K 1-Cache, 64K D-Cache, 

4 Word Read Buffer and 1 Word Write Buffer 
IDT7RS102 R3000 Module w/16K 1-Cache, 16K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
IDT7RS102F R3000, R3010 Module w/16K 1-Cache, 16K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
IDT7RS103 R3000 Module w/16K 1-Cache and 1 6K D-Cache 

IDT7RS103F R3000, R3010 Module w/16K 1-Cache and16K D-Cache 

IDT7RS104 R3001 Module w/ 128K 1-Cache, 128K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
IDT7RS104F R3001, R3010 Module w/128K 1-Cache, 128K D-Cache, 

1 Word Read Buffer and 1 Word Write Buffer 
IDT7RS105 R3000 Module w/32K 1-Cache, 16K D-Cache, 

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus 
IDT7RS105F R3000, R3010 Module w/32K 1-Cache, 16K D-Cache, 

1 Word Read Buffer, 1 Word Write Buffer and IDT Bus 
IDT7RS107F R3000, R3010 Module w/64K 1-Cache, 64K D-Cache, 

0R3020 and 1 Word Read Buffer 

RISC TargetSystems 

IDT7RS301 TargetSystem™ for IDT7RS101 

IDT7RS302 TargetSystem™ forlDT7RSl02 

IDT7RS303 TargetSystem™ forlDT7RS103 
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RISC SUBSYSTEM PRODUCTS (CONTINUED) 

RISC TargetSystems (CONTINUED) 

IDT7RS304 TargetSystem™ forlDT7RS104 

IDT7RS305 TargetSystem™ forlDT7RS105 

IDT7RS307 TargetSystem™ forlDT7RS107 


SUPPORT PRODUCTS 

IDT7RS201 

IDT7RS202 

IDT7RS203 

IDT7RS340 

IDT7RS341 

IDT7RS342 

IDT7RS343 

IDT7RS347 

IDT7RS353-B 

IDT7RS353-MB 

IDT7RS353-S 

IDT7RS353-MS 

IDT7RS355-B 

IDT7RS355-MB 

IDT7RS355-S 

IDT7RS355-MS 

IDT7RS356-2B 

IDT7RS356-3B 

IDT7RS356-3MB 

IDT7RS357-1B 

IDT7RS357-1MB 

IDT7RS357-2B 

IDT7RS357-2MB 

IDT7RS357-3B 

IDT7RS357-3MB 

IDT7RS361-B 

IDT7RS361-MB 

IDT7RS361-E 

IDT7RS361-S 

IDT7RS361-MS 

IDT7RS363-1 

IDT7RS363-2 

IDT7RS364 

IDT7RS365 

IDT7RS366 

IDT7RS382 

IDT7RS383 


Nubus Board 

Nubus Board, Supports Nubus Memory 
Nubus Board, Supports Onboard Memory 
System Board 

Personality Board for IDT7RS101 
Personality Board for IDT7RS102 
Personality Board for IDT7RS103 
Personality Board for IDT7RS107 
JMi C-Executive™ Binary Code 
JMI C-Executive™ Maintenance for Binary Code 
JMI C-Executive™ SourceCode 
JMI C-Executive™ Maintenance for Source Code 
Floating Point Library Binary Code 
Floating Point Library Maintenance for Binary Code 
Floating Point Library Source Code 
Floating Point Library Maintenance for Source Code 
R3000 C-Compiler Binary Code for 80286, 80386 IDT7RS356-2MB R3000 
C-Compiler Maintenance for Binary Code for 80286, 80386 PC-DOS 
R3000 C-Compiler Binary Code for PC SCO XENIX 
R3000 C-Compiler Maintenance for Binary Code SCO XENIX 
R3000 Macro Assembler Binary Code for 8086, 8088 PC-DOS 
R3000 Macro Assembler Maintenance for Binary Code 8086, 8088 
R3000 Macro Assembler Binary Code for 80286, 80386 PC-DOS 
R3000 Macro Assembler Maintenance for Binary Code 80286, 80386 
R3000 Macro Assembler Binary Code for PC SCO XENIX 
R3000 Macro Assembler Maintenance for Binary Code SCO XENIX 
IDT PROM Monitor Binary Code 
IDT PROM Monitor Maintenance for Binary Code 
IDT PROM Monitor Binary Code — in 4 EPROMs 
IDT PROM Monitor Source Code 
IDT PROM Monitor Maintenance for Source Code 

R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software 
R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up Software 
and 5 HP Adapters 

HP 16500A Logic Analyzer Disassembler Software for 7RS300 Series 
TargetSystems™ 

R3000 Flatpack Version 
R3001 PGA Version 
R3000 Evaluation Board 
R3001 Evaluation Board 


MacStatlon™ DEVELOPMENT SYSTEM 

IDT7RS501-1 MacStation™ Development System W/IDT7RS201 Nubus Board, IDT/ux and C-Compiler 

IDT7RS501-1D MacStation™ Development System Documentation 

IDT7RS501-1M MacStation™ Development System Maintenance 

IDT7RS501-2 MacStation™ Development System W/150MB External Hard Disk, 40MB External 

Tape Drive, IDT7RS201 Nubus Board, IDT/ux and C-Compiler 
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RISC SUBSYSTEM PRODUCTS (CONTINUED) 

MacStation™ DEVELOPMENT SYSTEM (CONTINUED) 

IDT7RS501-3 Complete IDT7RS501 MacStation™ Development System w/MAC II Computer, 8MB 

RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS201 Nubus 
Board, IDT/ux and C-Compiler 
IDT7RS501 -4 4MB SIMM Module for MAC II 

IDT7RS501-5 IDT7RS501 MacStation™ Development System W/150MB External Hard Disk, IDT7RS201 

Nubus Board, IDT/ux and C-Compiler 

IDT7RS501-6 IDT7RS501 MacStation™ Development System w/40MB External Tape Drive, 

IDT7RS201 Nubus Board, IDT/ux and C-Compiler 

IDT7RS502-1 MacStation™ Development System W/IDT7RS202 Nubus Board, 8MB Nubus RAM 

Board, IDT/ux and C-Compiler 

IDT7RS502-1D MacStation™ Development System Documentation 

IDT7RS502-1M MacStation™ Development System Maintenance 

IDT7RS502-2 IDT7RS502 MacStation™ Development System W/150MB External Hard Disk, 40MB 

External Tape Drive, IDT7RS202 Nubus Board, IDT/ux and C-Compiler 
IDT7RS502-3 Complete 1DT7RS502 MacStation™ Development System w/MAC II Computer, 8MB 

RAM, 150MB Hard Disk, 40MB External Tape Drive, IDT7RS202 Nubus 
Board, IDT/ux and C-Compiler 
IDT7RS502-4 4MB SIMM Module for MAC II 

IDT7RS502-5 IDT7RS502 MacStation™ Development System W/150MB External Hard Disk, 

IDT7RS202 Nubus Board, IDT/ux and C-Compiler 

IDT7RS502-6 IDT7RS502 MacStation™ Development System w/40MB External Tape Drive, 

IDT7RS202 Nubus Board, IDT/ux and C-Compiler 

IDT7RS503-1 MacStation™ Development System w/1 6MB RAM, IDT/ux and C-Compiler 

IDT7RS503-1D MacStation™ Development System Documentation 

IDT7RS503-1M MacStation™ Development System Maintenance 

IDT7RS551 -IB IDT/ux — UNIX Operating System for MacStations™ 

IDT7RS571-1S MIPS SPP for the MAC 

IDT7RS572-1S MIPS SPP/e for the MAC 

IDT7RS573-1B MIPS Fortran for the MAC 

IDT7RS573-1MB Maintenance for MIPS Fortran for the MAC 


STATIC RAM DATA BOOK 

The following Is a list of data sheets expected to be Included In the Static RAM Data Book due for publication 
1Q91. Until its release, please refer to your 1989 Data Book Supplement. 

STATIC RAM PRODUCTS 

IDT6167 16K x 1 w/Power-Down 

IDT6168 4K x 4 w/Power-Down 

IDT6177 4K x 4 Cache-Tag w/Open Drain and Power-Down 

IDT61 78 4K x 4 Cache-Tag w/Power-Down 

IDT61970 4K x 4 w/Output Enable and Power-Down 

IDT71681 4K x 4 w/Separate I/O and Power-Down 

IDT71682 4K x 4 w/Separate I/O and Power-Down 

IDT61 16 2K x 8 w/Power-Down 

IDT7187 64K x 1 w/Power-Down 

IDT6198 16K x 4 w/Output Enable and Power-Down 

I DT7 188 16Kx4 w/Power-Down 

IDT7198 16K x 4 w/Output Enable, 2 Chip Selects and Power-Down 

IDT61 B98 1 6K x 4 BiCEMOS™ w/Output Enable 

IDT71981 16K x 4 w/Separate I/O and Power Down 

IDT71982 16K x 4 w/Separate I/O and Power Down 

IDT71B88 16Kx 4 BiCEMOS™ 

IDT71 B98 1 6K x 4 BiCEMOS w/Output Enable and 2 Chip Selects 

IDT71 64 8K x 8 w/Power-Down 

IDT7165 8K x 8 Resettable Power-Down 

IDT71 74 8K x 8 Cache-Tag w/Power-Down 

IDT71 B64 8K x 8 BiCEMOS™ 

IDT71 B65 8K X 8 BiCEMOS™ Resettable 

IDT71 B74 8K X 8 BiCEMOS™ Cache-Tag 

IDT7186 4K x 1 6 w/Power-Down 

IDT71586 4K x 16 w/ Address Latch and Power-Down 

I DT7 169 8Kx9w/Power-Down 

IDT71569 8K x 9 w/Address Latch and Power-Down 

IDT71 B569 8K x 9 BiCEMOS™ w/Address Latch 

IDT71 B69 8K x 9 BiCEMOS™ 

IDT71 B79 8K X 9 BiCEMOS™ Cache-Tag 

IDT71220 4K x 18 x 2 w/Single Address Latch and Power-Down 

IDT71222 4K x 18 x 2 w/Dual Address Latches and Power-Down 

IDT71270 4K x 18 x 2 Cache-Tag and Power-Down 

IDT71257 256K x 1 w/Power-Down 

IDT61298 64K x 4 w/Output Enable and Power-Down 

IDT71258 64K x 4 w/Power-Down 

IDT61 B298 64K x 4 BiCEMOS™ w/Output Enable 

IDT71281 64K x 4 w/Separate I/O and Power-Down 

IDT71 282 64K x 4 w/Separate I/O and Power-Down 

IDT71 B258 64K x 4 BiCEMOS™ 

IDT71256 32K x 8 w/Power-Down 

IDT71 B256 32K x 8 BiCEMOS™ 

IDT71 B556 32K x 8 BiCEMOS™ w/Address Latch 

IDT71259 32K x 9 w/Power-Down 

IDT71509 32K x 9 w/Address Latch, Parity and Power-Down 

IDT71559 32K x 9 w/Address Latch and Power-Down 

IDT71589 32K x 9 Burst Mode w/Power-Down 

IDT71027 1 Meg x 1 w/Power-Down 

IDT71028 256K x 4 w/Power-Down 

IDT71 024 1 28K x 8 w/Power-Down 


.3 


14 


PART NO. 


NUMERICAL TABLE OF CONTENTS 


PAGE 


1 00484 4K x 4 ECL 1 00K SRAM (Corner Power) 5.1 

1 00490 64K x 1 ECL 1 00K SRAM 5.3 

100494 1 6K x 4 ECL 1 00K SRAM 5.4 

1 00496LL 1 6K x 4 Self-Timed Latch Input, Latch Output 5.5 

1 00496RL 1 6K x 4 Self-Timed Reg Input, Latch Output 5.6 

1 00497 1 6K x 4 Synchronous Write, Latch Output 5.7 

1 00498 1 6K x 4 Conditional Write, Latch Output 5.8 

100504 64K x 4 ECL 1 00K SRAM 5.9 

1 00506LL 64K x 4 Self-Timed Latch Input, Latch Output 5.1 

1 00506RL 64K x 4 Self-Timed Reg Input, Latch Output 5.1 1 

100507 16K x 4 Synchronous Write, Latch Output 5.12 

100508 64K x 4 Conditional Write, Latch Output 5.13 

1 00509 32K x 9 ECL 1 00K SRAM 5.14 

1 00A484 4K x 4 ECL 1 00K SRAM (Center Power) 5.2 

101484 4Kx 4 ECL 101K SRAM (Corner Power) 5.1 

101490 64Kx1 ECL 101 K SRAM 5.3 

101494 16K x 4 ECL 101K SRAM 5.4 

1 01 496LL 1 6K x 4 Self-Timed Latch Input, Latch Output 5.5 

1 01 496RL 1 6K x 4 Self-Timed Reg Input, Latch Output 5.6 

101497 16K x 4 Synchronous Write, Latch Output 5.7 

101498 16K x 4 Conditional Write, Latch Output 5.8 

101504 64K x 4 ECL 100K SRAM 5.9 

101506LL 64K x 4 Self-Timed Latch Input, Latch Output 5.1 

1 01 506RL 64 K x 4 Self-Timed Reg Input, Latch Output 5.11 

101507 16K x 4 Synchronous Write, Latch Output 5.12 

101508 64K x 4 Conditional Write, Latch Output 5.13 

101509 32K x 9 ECL 1 01 K SRAM 5.14 

1 01 A484 4K x 4 ECL 1 01 K SRAM (Center Power) 5.2 

1 0484 4K x 4 ECL 1 0K SRAM (Corner Power) 5.1 

1 0490 64K x 1 ECL 1 0K SRAM 5.3 

10494 1 6K x 4 ECL 1 0K SRAM 5.4 

1 0496LL 1 6K x 4 Self-Timed Latch Input, Latch Output 5.5 

1 0496RL 1 6K x 4 Self-Timed Reg Input, Latch Output 5.6 

10497 16K x 4 Synchronous Write, Latch Output 5.7 

10498 16K x 4 Conditional Write, Latch Output 5.8 

1 0504 64K x 4 ECL 1 0K SRAM 5.9 

1 0506LL 64K x 4 Self-Timed Latch Input, Latch Output 5.1 

1 0506RL 64K x 4 Self-Timed Reg Input, Latch Output 5.1 1 

10507 64K x 4 Synchronous Write, Latch Output 5.12 

10508 64K x 4 Conditional Write, Latch Output 5.13 

10509 32K x 9 ECL 10K SRAM 5.14 

1 0A484 4K x 4 ECL 1 0K SRAM (Center Power) 5.2 

29FCT52 Non-inverting Octal Registered Transceiver LOGIC 

29FCT520 Multi-level Pipeline Register LOGIC 

29FCT520T Multi-level Pipeline Register LOGIC 

29FCT521T Multi-level Pipeline Register LOGIC 

29FCT52T Non-inverting Octal Registered Transceiver LOGIC 

29FCT53 Inverting Octal Registered Transceiver LOGIC 

29FCT53T Inverting Octal Registered Transceiver LOGIC 

3106 Ada Ada Compiler RISC 

3120C-SRC (SPP) System Programmer’s Package RISC 

3123C-SRC (SPP/e) System Programmer’s Package/e RISC 

3178C-SRC (ASAPP) Ada Stand-alone Programmer’s Package RISC 

39C01 4-Bit Microprocessor Slice LOGIC 
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39C10 12-Bit Sequencer ;... ; LOGIC 

39C60 16-Bit Cascadable EDC LOGIC 

39C8XX IDT39C8XXX Family ; LOGIC 

49C25 Microcycle Length Controller LOGIC 

49C402 16-Bit Microprocessor Slice LOGIC 

49C410 16-Bit Sequencer LOGIC 

49C460 32-Bit Cascadable EDC LOGIC 

49C465 32-Bit CMOS Flow-ThruEDC Unit : LOGIC 

49C466 64-BIT CMOS Flow-ThruEDC Unit ;.... LOGIC 

49FCT661 16-Bit Synchronous Binary Counter LOGIC 

49FCT804 High-Speed Tri-Port Bus Multiplexer LOGIC 

49FCT805 Buffer/Clock Driver w/Guaranteed Skew LOGIC 

49FCT806 Buffer/Clock Driver w/Guaranteed Skew LOGIC 

49FCT818 Octal Register with SPC™ LOGIC 

54/74FBT2240 Inverting Octal Buffer/Line Driver w/25Q Series Resistor LOGIC 

54/74FBT2244 Inverting Octal Buffer/Line Driver w/25Q Series Resistor LOGIC 

54/74FBT2373 Octal Transparent Latch w/3-State & 25Q Series Resistor LOGIC 

54/74FBT240 Inverting Octal Buffer/Line Driver LOGIC 

54/74FBT241 Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FBT244 Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FBT245 Non-inverting Octal Transceiver LOGIC 

54/74FBT2827 Non-inverting 10-Bit Buffers/Driver w/250 Series Resistor LOGIC 

54/74FBT2828 InvertinglO-Bit Buffers/Driver w/250 Series Resistor LOGIC 

54/74FBT2841 1 0-Bit Memory Latch w/25Q Series Resistor LOGIC 

54/74FBT373 Octal Transparent Latch w/3-State LOGIC 

54/74FBT374 Non-inverting Octal D Register LOGIC 

54/74FBT540 Inverting Octal Buffer LOGIC 

54/74FBT541 Non-inverting Octal Buffer LOGIC 

54/74FBT821 10-Bit Non-inverting Register LOGIC 

54/74FBT823 9-Bit Inverting Register LOGIC 

54/74FBT827 Non-inverting 10-Bit Buffers/Driver LOGIC 

54/74FBT828 InvertinglO-Bit Buffers/Driver LOGIC 

54/74FBT841 10-Bit Non-inverting Latch LOGIC 

54/74FCT138 1-of-8 Decoder LOGIC 

54/74FCT138T 1-of-8 Decoder : LOGIC 

54/74FCT139 Dual 1-of-4 Decoder LOGIC 

54/74FCT139T Dual 1-of-4 Decoder LOGIC 

54/74FCT151T 8-Input Multiplexer LOGIC 

54/74FCT157T Quad 2-Input Multiplexer LOGIC 

54/74FCT 1 61 Synchronous Binary Counter w/Asy nchronous Master Reset LOGIC 

54/74FCT 1 61 T Synchronous Binary Counter w/Asynchronous Master Reset LOGIC 

54/74FCT163 Synchronous Binary Counter w/Synchronous Reset LOGIC 

54/74FCT163T Synchronous Binary Counter w/Synchronous Reset LOGIC 

54/74FCT182 Carry Lookahead Generator LOGIC 

54/74FCT191 Up/Down Binary Counter w/Preset and Ripple Clocks LOGIC 

54/74FCT191T Up/Down Binary Counter w/Preset and Ripple Clock LOGIC 

54/74FCT193 Up/Down Binary Counter w/Separate Up/Down Clocks LOGIC 

54/74FCT193T Up/Down Binary Counter w/Separate Up/Down Clocks LOGIC 

54/74FCT240 Inverting Octal Buffer/Line Driver LOGIC 

54/74FCT240T Inverting Octal Buffer/Line Driver LOGIC 

54/74FCT241 Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FCT241T Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FCT244 Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FCT244T Non-inverting Octal Buffer/Line Driver LOGIC 
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54/74FCT245 Non-inverting Octal Transceiver LOGIC 

54/74FCT245T Non-inverting Octal Transceiver LOGIC 

54/74FCT251T 8-Input Multiplexer w/3-State LOGIC 

54/74FCT257T FQuad 2-Input Multiplexer w/3-State LOGIC 

54/74FCT273 Octal D Flip-Flop w/Common Master Reset LOGIC 

54/74FCT273T Octal D Flip-Flop w/Common Master Reset LOGIC 

54/74FCT299 8-Input Universal Shift Register w/Common Parallel I/O Pins LOGIC 

54/74FCT299T 8 Input Universal Shift Register w/Common Parallel I/O Pins LOGIC 

54/74FCT373 Non-inverting Octal Transparent Latch LOGIC 

54/74FCT373T Non-inverting Octal Transparent Latch w/3-State LOGIC 

54/74FCT374 Non-inverting Octal D Flip-Flop LOGIC 

54/74FCT374T Non-inverting Octal D Register LOGIC 

54/74FCT377 Octal D Flip-Flop w/Clock Enable LOGIC 

54/74FCT377T Octal D Flip-Flop w/Clock Enable LOGIC 

54/74FCT399 Quad Dual-Port Register LOGIC 

54/74FCT399T Quad Dual-Port Register LOGIC 

54/74FCT521 8-Bit Identity Comparator LOGIC 

54/74FCT521T 8-Bit Identity Comparator LOGIC 

54/74FCT533 Inverting Octal Transparent Latch LOGIC 

54/74FCT533T Inverting Octal Transparent Latch w/3-State ; LOGIC 

54/74FCT534 Inverting Octal D Flip-Flop w/3-State LOGIC 

54/74FCT534T Inverting Octal D Register LOGIC 

54/74FCT540 Inverting Octal Buffer/Line Driver LOGIC 

54/74FCT540T Inverting Octal Buffer/Line Driver LOGIC 

54/74FCT541 Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FCT541T Non-inverting Octal Buffer/Line Driver LOGIC 

54/74FCT543 Non-inverting Octal Latched Transceiver LOGIC 

54/74FCT543T Non-inverting Octal Latched Transceiver LOGIC 

54/74FCT573 Non-inverting Octal Transparent Latch LOGIC 

54/74FCT573T Non-inverting Octal Transparent Latch w/3-State LOGIC 

54/74FCT574 Non-inverting Octal D Register w/3-State LOGIC 

54/74FCT574T Non-inverting Octal D Register LOGIC 

54/74FCT620T Inverting Octal Bus Transceiver w/3-State LOGIC 

54/74FCT621T Non-inverting Octal Bus Transceiver (Open Drain) LOGIC 

54/74FCT622T Inverting Octal Bus Transceiver (Open Drain) LOGIC 

54/74FCT623T Non-inverting Octal Bus Transceiver w/3-State LOGIC 

54/74FCT640 Inverting Octal Transceiver LOGIC 

54/74FCT640T Inverting Octal Transceiver LOGIC 

54/74FCT645 Non-inverting Octal Transceiver LOGIC 

54/74FCT645T Non-inverting Octal Transceiver LOGIC 

54/74FCT646 Non-inverting Octal Registered Transceiver LOGIC 

54/74FCT646T Non-inverting Octal Registered Transceiver LOGIC 

54/74FCT648T Inverting Octal Registered Transceiver LOGIC 

54/74FCT651T Inverting Octal Registered Transceiver LOGIC 

54/74 FCT652T Non-inverting Octal Registered Transceiver LOGIC 

54/74FCT821 10-Bit Non-inverting Register w/3-State LOGIC 

54/74FCT821T 10-Bit Non-inverting Register w/3-State LOGIC 

54/74FCT823 9-Bit Non-inverting Register w/Clear & 3-State LOGIC 

54/74FCT823T 9-Bit Non-inverting Register w/Clear & 3-State LOGIC 

54/74FCT824 9-Bit Inverting Register w/Clear & 3-State LOGIC 

54/74FCT825 8-Bit Non-inverting Register LOGIC 

54/74FCT825T 8-Bit Non-inverting Register w/Clear & 3-State LOGIC 

54/74FCT827 10-Bit Non-inverting Buffer LOGIC 

54/74FCT827T 10-Bit Non-inverting Buffer LOGIC 
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54/74FCT828T 10-Bit Inverting Buffer LOGIC 

54/74FCT833 8-Bit Transceiver w/Parity LOGIC 

54/74FCT841 10-Bit Non-inverting Latch LOGIC 

54/74FCT841T 10-Bit Non-inverting Latch LOGIC 

54/74FCT843 9-Bit Non-inverting Latch LOGIC 

54/74FCT843T 9-Bit Non-inverting Latch LOGIC 

54/74FCT844 9-Bit Inverting Latch LOGIC 

54/74FCT845 8-Bit Non-inverting Latch LOGIC 

54/74FCT845T 8-Bit Non-inverting Latch LOGIC 

54/74FCT861 10-Bit Non-inverting Transceiver LOGIC 

54/74FCT863 9-Bit Non-inverting Transceiver LOGIC 

54/74FCT864 9-Bit Inverting Transceiver LOGIC 

6116 2K x 8 w/Power-Down . SRAM 

61298 64K x 4 w/Output Enable and Power-Down SRAM 

6167 16K x 1 w/Power-Down SRAM 

6168 4K x 4 w/Power-Down SRAM 

6177 4K x 4 Cache-Tag w/Open Drain and Power-Down SRAM 

6178 4K x 4 Cache-Tag w/Power-Down SRAM 

61970 4K x 4 w/Output Enable and Power-Down SRAM 

6198 16K x 4 w/Output Enable and Power-Down SRAM 

61 B298 64K x 4 BiCEMOS™ w/Output Enable SRAM 

61B98 16K x 4 BiCEMOS™ w/Output Enable SRAM 

7005 64 K (8K x 8) Dual-Port RAM 7.18 

7006 128K(16Kx 8) Dual-Port RAM 7.2 

7010 9K (1 K x 9) Dual-Port RAM (MASTER) 7.3 

70101 9K (1 K x 9) Dual-Port RAM (MASTER w/lnterrupts) 7.4 

701 04 9K (1 K x 9) Dual-Port RAM (SLAVE) 7.3 

70105 9K (IK x 9) Dual-Port RAM (SLAVE w/lnterrupts) 7.4 

7012 18K (2K x 9) Dual-Port RAM 7.8 

70121 18K (2K X 9) Dual-Port RAM (MASTER w/lnterrupts) 7.9 

70125 18K(2Kx 9) Dual-Port RAM (SLAVE w/lnterrupts) 7.9 

7014 32K (4K x 9) Dual-Port RAM 7.16 

7024 64K (4K x 16) Dual-Port RAM 7.17 

7025 128K (8K x 16) Dual-Port RAM 7.19 

7030 8K (1 K x 8) Dual-Port RAM (MASTER) 7.2 

7032 1 6K (2K x 8) Dual-Port RAM (MASTER) 7.6 

7040 8K (1 K x 8) Dual-Port RAM (SLAVE) 7.2 

7042 1 6K (2K x 8) Dual-Port RAM (SLAVE) 7.6 

7050 8K (IK x 8) FourPort™ RAM 7.21 

7052 16K (2K x 8) FourPort™ RAM 7.22 

71024 128K x 8 w/Power-Down SRAM 

71027 1 Meg x 1 w/Power-Down SRAM 

71028 256K x 4 w/Power-Down SRAM 

71220 4K x 18 x 2 w/Single Address Latch and Power-Down SRAM 

71222 4K x 18 x 2 w/Dual Address Latches and Power-Down SRAM 

71256 32K x 8 w/Power-Down SRAM 

71257 256K x 1 w/Power-Down SRAM 

71258 64K x 4 w/Power-Down SRAM 

71259 32K x 9 w/Power-Down SRAM 

71270 4K x 18 x 2 Cache-Tag and Power-Down SRAM 

71 281 64K x 4 w/Separate I/O and Power-Down SRAM 

71282 64K x 4 w/Separate I/O and Power-Down SRAM 

7130 8K (1 K x 8) Dual-Port RAM (MASTER) 7.1 

7132 16K (2K x 8) Dual-Port RAM (MASTER) 7.5 
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71321 16K (2K x 8) Dual-Port RAM (MASTER w/lnterrupts) 7.7 WB 

7133 32K(2Kx 16) Dual-Port RAM (MASTER) 7.1 Kj 

71 33 S A/LA 32K (2Kx 16) Dual-Port RAM (MASTER) 7.11 H 


7134 32K (4K x 8) Dual-Port RAM 7.12 

71342 32K (4K x 8) Dual-Port RAM (w/Semaphores) 7.14 

71342SA/LA 32K (4K x 8) Dual-Port RAM (w/Semaphores) 7.15 

7134SA/LA 32K (4K x 8) Dual- Port RAM 7.13 

7140 8K (1 K x 8) Dual-Port RAM (SLAVE) 7.1 

7142 16K (2K x 8) Dual-Port RAM (SLAVE) 7.5 

71421 16K (2K x 8) Dual-Port RAM (SLAVE w/lnterrupts) 7.7 

7143 32K (2K x 16) Dual-Port RAM (SLAVE) 7.1 

7143SA/LA 32K (2K x 16) Dual-Port RAM (SLAVE) 7.11 

71502 64 K (4K x 16) Registered RAM (w/SPC™) 7.24 

71509 32K x 9 w/ Address Latch, Parity and Power-Down SRAM 

71559 32K x 9 w/Address Latch and Power-Down SRAM 

71569 8K x 9 w/Address Latch and Power-Down SRAM 

71586 4K x 16 w/Address Latch and Power-Down SRAM 

71589 32K x 9 Burst Mode w/Power-Down SRAM 

7164 8K x 8 w/Power-Down SRAM 

7165 8K x 8 Resettable Power-Down SRAM 

71681 4K x 4 w/Separate I/O and Power-Down SRAM 

71 682 4K x 4 w/Separate I/O and Power-Down SRAM 

7169 8K x 9 w/Power-Down SRAM 

7174 8K x 8 Cache-Tag w/Power-Down SRAM 

7186 4K x 1 6 w/Power-Down SRAM 

7187 64K x 1 w/Power-Down SRAM 

7188 1 6K x 4 w/Power-Down SRAM 

.7198 16K x 4 w/Output Enable, 2 Chip Selects and Power-Down SRAM 

71981 16K x 4 w/Separate I/O and Power Down SRAM 

71982 1 6K x 4 w/Separate I/O and Power Down SRAM 

71B256 32K x 8 BiCEMOS™ SRAM 

71B258 64K x 4 BiCEMOS™ SRAM 

71 B556 32K x 8 BiCEMOS™ w/Address Latch SRAM 

71B569 8K x 9 BiCEMOS™ w/Address Latch SRAM 

71B64 8Kx 8 BiCEMOS™ SRAM 

71B65 8K x 8 BiCEMOS™ Resettable SRAM 

71B69 8Kx 9 BiCEMOS™ SRAM 

71 B74 8K x 8 BiCEMOS™ Cache-Tag SRAM 

71 B79 8K x 9 BiCEMOS™ Cache-Tag SRAM 

71B88 16Kx 4 BiCEMOS™ SRAM 

71B98 16K x 4 BiCEMOS w/Output Enable and 2 Chip Selects SRAM 

7200 256 x 9-Bit Parallel FIFO 6.1 

7201 51 2 x 9-Bit Parallel FIFO 6.1 

7202 1024 x 9-Bit Parallel FIFO 6.2 

72021 1 K x 9-Bit Parallel FIFO w/ Flags and Output Enable 6.6 

7203 2K x 9-Bit Parallel FIFO 6.3 

72031 2K x 9-Bit Parallel FIFO w/Flags and Output Enable 6.6 

7204 4K x 9-Bit Parallel FIFO 6.3 

72041 4K x 9-Bit Parallel FIFO w/Flags and Output Enable 6.6 

7205 8K x 9-Bit Parallel FIFO 6.4 

7206 1 6K x 9-Bit Parallel FIFO 6.5 

72103 2K x 9-Bit Configurable Parallel-Serial FIFO 6.7 

72104 4K x 9-Bit Configurable Parallel-Serial FIFO 6.7 

72105 256 x 16-Bit Parallel-to-Serial FIFO 6.8 
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721 OL 16x16 Parallel Multiplier-Accumulator LOGIC 

72115 512x 1 6-Bit Parallel-to-Serial FIFO 6.8 

72125 1024 X 16-Bit Parallel-to-Serial FIFO 6.8 

72131 2048 x 9-Bit Parallel-to-Serial FIFO 6.9 

72132 2048 x 9-Bit Serial-to-Parallel FIFO 6.1 

72141 4096 x 9-Bit Parallel-to-Serial FIFO 6.9 

72142 4096 x 9-Bit Serial-to-Parallel FIFO 6.1 

721 6L 16 x 16 Parallel Multiplier LOGIC 

721 7L 16x16 Parallel Multiplier (32 Bit Output) LOGIC 

72200 256 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.1 1 

72201 256 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.12 

7221 0 51 2 X 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.1 1 

72211 512 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.12 

72215A 51 2 x 18-Bit Parallel SyncFlFO™ (Clocked FIFO)..... 6.13 

72220 1 K X 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.14 

72221 IK x 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.15 

72225A 1024 x 18-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.13 

72230 2K x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.14 

72231 2K x 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.15 

72235 2Kx 18-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.16 

72240 4K X 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.14 

72241 4K X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.15 

72245 4K x 18-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.16 

72401 64x4 FIFO 6.17 

72402 64x5 FIFO 6.17 

72403 64 X 4 FIFO (w/Output Enable) 6.1 7 

72404 64 x 5 FIFO (w/Output Enable) 6.17 

72413 64 x 5 FIFO (w/Flags) 6.18 

72420 64 X 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.11 

72421 64 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 6.12 

7251 512 x 18-Bit — IK x 9-Bit BiFlFO 6.19 

72510 512 x 18-Bit — IK x 9-Bit BiFlFO 6.19 

72511 512 x 18-Bit BiFlFO ; 6.2 

7252 IK x 18-Bit — 2Kx 9-Bit BiFlFO 6.19 

72520 IK x 18-Bit — 2Kx 9-Bit BiFlFO ; 6.19 

72521 IK x 18-Bit BiFlFO 6.2 

72605 256 x 18-Bit Synchronous BiFlFO (SyncBiFlFO™) 6.21 

72615 512 x 18-Bit Synchronous BiFlFO (SyncBiFlFO™) ..: 6.21 

73200L 16-Bit CMOS Multilevel Pipeline Register LOGIC 

73201 L 16-Bit CMOS Multilevel Pipeline Register LOGIC 

7321 0 Fast Octal Register T ransceiver w/Parity LOGIC 

73211 Fast Octal Register Transceiver w/Parity LOGIC 

7381 L 1 6-Bit CMOS Cascadable ALU LOGIC 

7383L 16-Bit CMOS Cascadable ALU LOGIC 

75C457 CMOS Single 8-Bit PaletteDAC™ for True Color Applications LOGIC 

75C458 Triple 8-Bit PaletteDAC™ LOGIC 

75C48 8-Bit Flash ADC LOGIC 

75C58 8-Bit Flash ADC with Overflow Output LOGIC 

79R3000A Second Generation MIPS RISC CPU RISC 

79R3001 IDT RISController™ CPU for Embedded and Real Time Applications RISC 

79R3010A Floating-Point Accelerator for the R3000A and R3001 RISC 

79R3020 RISC CPU Write Buffer for R3000A and R3001 RISC 

79R305x Integrated RISC Microporccessor Family for Embedded Applications RISC 

79R3720 Bus Exchanger for R305x Memory Systems RISC 
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79R3721 DRAM Controller for R305x Based Systems RISC 

79R4000 Third Generation RISC Microprocessor RISC 

79R4000SP Third Generation RISC Microporcessor for Desktop Applications RISC 

7M1001 128K x 8 Dual-Port SRAM Module 8.4 

7M1002 16Kx 32 Dual-Port SRAM Module 8.9 

7M1003 64K x 8 Dual-Port SRAM Module 8.4 

7M1004 8K x 9 Dual-Port SRAM Module 8.5 

7M1005 16Kx 9 Dual-Port SRAM Module 8.5 

7M134 8K x 8 Master Dual-Port SRAM Module 8.1 

7M135 16K x 8 Master Dual-Port SRAM Module 8.1 

7M137 32K x 8 Master Dual-Port SRAM Module 8.3 

7M144 8K x 8 Slave Dual-Port SRAM Module 8.2 

7M145 16Kx 8 Slave Dual-Port SRAM Module 8.2 

7M205 8Kx 9-Bit CMOS FIFO Module 8.12 

7M206 16Kx 9-Bit CMOS FIFO Module 8.12 

7M207 32Kx 9-Bit CMOS FIFO Module 8.14 

7M4003 32K x 32 CMOS Static RAM Module 8.37 

7M4013 128K x 32 CMOS Static RAM Module 8.37 

7M401 6 256K x 1 6 CMOS Static RAM Module 8.33 

7M4017 64 K x 32 CMOS Static RAM Module 8.38 

7M4042 256K x 4 CMOS Static RAM Module 8.1 7 

7M4048 51 2K X 8 CMOS Static RAM Module 8.23 

7M6032 16K x 32 Writable Control Store Static RAM Module 8.49 

7M624 64K X 1 6 CMOS Static RAM Module 8.32 

7M812 64K x 8 CMOS Static RAM Module 8.18 

7M912 64K x 9 CMOS Static RAM Module 8.18 

7MB1006 64K X 16 Dual-Port SRAM Module 8.7 

7MB1008 32Kx 16 Dual-Port SRAM Module 8.7 

7MB1 041 8K x 8 FourPort™ SRAM Module 8.1 

7MB1 042 4K X 8 FourPort™ SRAM Module 8.1 

7MB 1043 4K x 16 FourPort™ SRAM Module 8.11 

7MB 1044 2K x 16 FourPort™ SRAM Module 8.11 

7MB4009 2(1 6K x 16) CMOS Static RAM Module 8.28 

7MB4040 256K x 9 CMOS Static RAM Module 8.26 

7MB4048 51 2K x 8 CMOS Static RAM Module 8.23 

7MB6036 128K x 16 Dual-Port (Shared Memory) SRAM Module 8.6 

7MB6039 (2 x 1 6K x 60) Data/Instruction Cache Module for IDT79R3000 CPU 8.45 

7MB6040 (2 x 16K x 64) Data/Instruction Cache Module for General Purpose 

CPUs 8.47 

7MB6042 8K x 1 12 Writable Control Store Static RAM Module 8.5 

7MB6043 (2 x 8K x 64) Data/Instruction Cache Module for IDT79R3000 CPU 8.43 

7MB6044 (2 x 4K x 64) Data/Instruction Cache Module for IDT79R3000 CPU 8.42 

7MB6046 64K x 16 Dual-Port (Shared Memory) SRAM Module 8.6 

7MB6049 (2 x 16K x 60) Data/instruction Cache Module for IDT79R3000 CPU 

(Multiprocessor) 8.46 

7MB6051 (2 x 8K x 64) Data/Instruction Cache Module for IDT79R3000 CPU 

(Multiprocessor) 8.44 

7MB6056 32K x 16 Dual-Port (Shared Memory) SRAM Module 8.6 

7MB6061 (2 x 16K x 60) Data/Instruction w/Resettable Instruction Tag 8.48 

7MB6064 (2 x 4K x 64) Data/Instruction Cache Module for 1DT79R3000 CPU 8.41 

7MB6136 128K x 18 Dual-Port (Shared Memory) SRAM Module 8.8 

7MB6146 64K x 18 Dual-Port (Shared Memory) SRAM Module 8.8 

7MB6156 32K x 18 Dual-Port (Shared Memory) SRAM Module 8.8 

7MC4001 1M x 1 CMOS Static RAM Module 8.16 
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7MC4005 1 6K x 1 6 CMOS Static RAM Module 8.27 

7MC4032 1 6K x 32 CMOS Static RAM Module w/Separate Data I/O 8.35 

7MP2005 8K x 9-Bit FIFO Module 8.13 

7MP2009 32Kx 18-Bit FIFO Module 8.15 

7MP2010 16Kx 18-Bit FIFO Module 8.15 

7MP2011 16Kx 9 Bit FIFO Module 8.13 

7MP4008S 512K x 8 CMOS Static RAM Module 8.24 

7MP4031 16Kx 32 CMOS Static RAM Module 8.36 

7MP4034 256K x 8 CMOS Static RAM Module 8.22 

7MP4036 64K x 32 CMOS Static RAM Module 8.39 

7MP4045 256K x 32 CMOS Static RAM Module 8.4 

7MP4047 51 2K X 1 6 CMOS Static RAM Module 8.34 

7MP4058L 51 2K x 8 CMOS Static RAM Module 8.25 

7RS101 R3000 Module w/64K 1-Cache, 64K D-Cache, 4 Word Read Buffer 

and 1 Word Write Buffer RISC 

7RS1 01 F R3000, R301 0 Module w/64K 1-Cache, 64K D-Cache, 4 Word Read 

Buffer and 1 Word Write Buffer RISC 

7RS102 R3000 Module w/16K 1-Cache, 16K D-Cache, 1 Word Read Buffer 

and 1 Word Write Buffer RISC 

7RS102F R3000, R3010 Module w/16K 1-Cache, 16K D-Cache, 1 Word Read 

Buffer and 1 Word Write Buffer RISC 

7RS1 03 R3000 Module w/1 6K 1-Cache and 1 6K D-Cache RISC 

7RS103F R3000, R3010 Module w/16K 1-Cache and16K D-Cache RISC 

7RS104 R3001 Module w / 128K 1-Cache, 128K D-Cache, 1 Word Read Buffer 

and 1 Word Write Buffer RISC 

7RS104F R3001 , R3010 Module w/128K 1-Cache, 128K D-Cache, 1 Word 

Read Buffer and 1 Word Write Buffer RISC 

7RS105 R3000 Module w/32K 1-Cache, 16K D-Cache, 1 Word Read Buffer, 

1 Word Write Buffer and IDT Bus RISC 

7RS105F R3000, R3010 Module w/32K 1-Cache, 16K D-Cache, 1 Word 

Read Buffer, 1 Word Write Buffer and IDT Bus RISC 

7RS107F R3000, R3010 Module w/64K 1-Cache, 64K D-Gache, 0R3020 and 

1 Word Read Buffer RISC 

7RS201 Nubus Board RISC 

7RS202 Nubus Board, Supports Nubus Memory RISC 

7RS203 Nubus Board, Supports Onboard Memory RISC 

7RS301 TargetSystem™ forlDT7RS101 RISC 

7RS302 TargetSystem™ for IDT7RS1 02 RISC 

7RS303 TargetSystem™ for IDT7RS1 03 RISC 

7RS304 TargetSystem™ for IDT7RS1 04 RISC 

7RS305 TargetSystem™ for IDT7RS1 05 RISC 

7RS307 TargetSystem™ for IDT7RS1 07 RISC 

7RS340 System Board RISC 

7RS341 Personality Board for IDT7RS1 01 RISC 

7RS342 Personality Board for IDT7RS102 RISC 

7RS343 Personality Board for IDT7RS1 03 RISC 

7RS347 Personality Board for IDT7RS1 07 RISC Board, IDT/ux and 

C-Compiler RISC 

7RS353-B JM I C-Executive™ Binary Code RISC 

7RS353-MB JMI C-Executive™ Maintenance for Binary Code RISC 

7RS353-MS JMI C-Executive™ Maintenance for Source Code RISC 

7RS353-S JMI C-Executive™ SourceCode RISC 

7RS355-B Floating Point Library Binary Code RISC 

7RS355-MB Floating Point Library Maintenance for Binary Code RISC 


1.4 
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NUMERICAL TABLE OF CONTENTS (CONTINUED) 
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7RS355-MS Floating Point Library Maintenance for Source Code RISC 

7RS355-S Floating Point Library Source Code RISC Board, IDT/ux and 

C-Compiler RISC 

7RS356-2B R3000 C-Compiler Binary Code for 80286, 80386 IDT7RS356-2MB 

R3000 C-Compiler Maintenance for Binary Code for 80286, 

80386 PC-DOS RISC 

7RS356-3B R3000 C-Compiler Binary Code for PC SCO XENIX RISC 

7RS356-3MB R3000 C-Compiler Maintenance for Binary Code SCO XENIX RISC 

7RS357-1 B R3000 Macro Assembler Binary Code for 8086, 8088 PC-DOS RISC 

7RS357-1MB R3000 Macro Assembler Maintenance for Binary Code 8086, 8088 RISC 

7RS357-2B R3000 Macro Assembler Binary Code for 80286, 80386 PC-DOS RISC 

7RS357-2MB R3000 Macro Assembler Maintenance for Binary Code 80286, 80386 RISC 

7RS357-3B R3000 Macro Assembler Binary Code for PC SCO XENIX RISC 

7RS357-3MB R3000 Macro Assembler Maintenance for Binary Code SCO XENIX RISC 

7RS361-B IDT PROM Monitor Binary Code RISC 

7RS361 -E IDT PROM Monitor Binary Code — in 4 EPROMs RISC 

7RS361 -MB IDT PROM Monitor Maintenance for Binary Code RISC 

7RS361 -MS IDT PROM Monitor Maintenance for Source Code RISC 

7RS361 -S IDT PROM Monitor Source Code RISC 

7RS363-1 R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up 

Software RISC 

7RS363-2 R3000 PGA Breakout Board and HP 16500A Logic Analyzer Set-up 

Software and 5 HP Adapters RISC 

7RS364 HP 1 6500A Logic Analyzer Disassembler Software for 7RS300 Series 

TargetSy stems™ RISC 

7RS365 R3000 Flatpack Version RISC 

7RS366 R3001 PGA Version RISC 

7RS382 R3000 Evaluation Board RISC 

7RS383 R3001 Evaluation Board RISC 

7RS501-1 MacStation™ Development System W/IDT7RS201 Nubus Board, 

IDT/ux and C-Compiler RISC 

7RS501-1D MacStation™ Development System Documentation RISC 

7RS501-1M MacStation™ Development System Maintenance RISC 

7RS501-2 MacStation™ Development System w/1 50MB External Hard Disk, 

40MB External Tape Drive, IDT7RS201 Nubus Board, IDT/ux and 

C-Compiler RISC 

7RS501-3 Complete IDT7RS501 MacStation™ Development System w/MAC II 

Computer, 8MB RAM, 150MB Hard Disk, 40MB External Tape 

Drive, IDT7RS201 Nubus RISC 

7RS501-4 4MB SIMM Module for MAC II RISC 

7RS501-5 IDT7RS501 MacStation™ Development System w/1 50MB External 

Hard Disk, IDT7RS201 Nubus Board, IDT/ux and C-Compiler RISC 

7RS501-6 IDT7RS501 MacStation™ Development System W/40MB External 

Tape Drive, IDT7RS201 Nubus Board, IDT/ux and C-Compiler RISC 

7RS502-1 MacStation™ Development System W/IDT7RS202 Nubus Board, 

8MB Nubus RAM Board, IDT/ux and C-Compiler RISC 

7RS502-1D MacStation™ Development System Documentation RISC 

7RS502-1M MacStation™ Development System Maintenance RISC 

7RS502-2 IDT7RS502 MacStation™ Development System w/1 50MB External 

Hard Disk, 40MB External Tape Drive, IDT7RS202 Nubus Board, 

IDT/ux and C-Compiler RISC 

7RS502-3 Complete IDT7RS502 MacStation™ Development System w/MAC II 

Computer, 8MB RAM, 150MB Hard Disk, 40MB External Tape 

Drive, I DT7RS202 Nubus RISC 
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7RS502-4 

7RS502-5 

7RS502-6 

7RS503-1 

7RS503-1 D 

7RS503-1M 

7RS551-1B 

7RS571-1S 

7RS572-1S 

7RS573-1 B 

7RS573-1MB 

8M612 

8M624 

8M824S 

8MP612L 

8MP612S 

8MP624L 

8MP624S 

8MP824L 

8MP824S 

Flexi-Pak Family 

M/2000 

RC2030 

RC3240 

RC3260 

RS1210 


4MB SIMM Module for MAC II ■„ RISC 

IDT7RS502 MacStation™ Development System W/150MB External 

Hard Disk, IDT7RS202 Nubus Board, IDT/ux and C-Compiler RISC 

“IDT7RS502 MacStation™ Development System W/40MB External 

Tape Drive, IDT7RS202 Nubus Board, IDT/ux and C-Compiler RISC 

MacStation™ Development System w/1 6MB RAM, IDT/ux and 

C-Compiler RISC 

MacStation™ Development System Documentation RISC 

MacStation™ Development System Maintenance RISC 

IDT/ux — UNIX Operating System for MacStations™ RISC 

MIPS SPP for the MAC RISC 

MIPS SPP/e for the MAC RISC 

MIPS Fortran for the MAC RISC 

Maintenance for MIPS Fortran for the MAC ; RISC 

32K X 1 6 CMOS Static RAM Module 8.29 

64K x 1 6 CMOS Static RAM Module 8.29 

128Kx 8 CMOS Static RAM Module 8.19 

32K X 16 CMOS Static RAM Module 8.31 

32Kx 16 CMOS Static RAM Module 8.3 

64K X 1 6 CMOS Static RAM Module 8.31 

64K X 1 6 CMOS Static RAM Module 8.3 

1 28K X 8 CMOS Static RAM Module 8.21 

1 28K X 8 CMOS Static RAM Module 8.2 

Modules with Various Combinations of SRAMs, EPROMs 

andEEPROMs 8.51 

RISComputer™ Development System RISC 

RISComputer™ Development System RISC 

RISComputer™ Development System RISC 

RISComputer™ Development System RISC 

RISComputer™ Development System RISC 
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IDT PACKAGE MARKING DESCRIPTION 


PART NUMBER DESCRIPTION 4. 

IDT’s part number identifies the basic product, speed, 
power, package(s) available, operating temperature and 
processing grade. Each data sheet has a detailed description, 
using the part number, for ordering the proper product for the 5. 
user’s application. The part number is comprised of a series 
of alpha-numeric characters: 

1. An “IDT” corporate identifier for Integrated Device 6 ' 
Technology, Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha 
characters, is used to identify the power options. In most 
cases, the following alpha characters are used: 

“S” or “SA” is used for the standard product’s power. 7- 
“L” or “LA” is used for lower power than the standard 
product. 


A device speed identifier, when applicable, is either alpha 
characters, such as “A” or “B", or numbers, such as 20 or 
45. The speed units, depending on the product, are in 
nanoseconds or megahertz. 

A package identifier, composed of one or two characters. 
The data sheet should be consulted to determine the 
packages available and the package identifiers for that 
particular product. 

A temperature/process identifier. The product is available 
in either the commercial or military temperature range, 
processed to a commercial specification, or the product is 
available in the military temperature range with full 
compliance to MIL-STD-883. Many of IDT’s products 
have burn-in included as part of the standard commercial 
process flow. 

A special process identifier, composed of alpha characters, 
is used for products which require radiation enhancement 
(RE) or radiation tolerance (RT). 



Example for Monolithic Devices: 

IDT XXX.. .XXX XX X.X X...X X XX 

Special Process 
Process/Temperature* 

Package* 

Speed 
Power 

Device Type* 

* Field Identifier Applicable To All Products 

2507 drw 01 

ASSEMBLY LOCATION DESIGNATOR MIL-STD-883C COMPLIANT DESIGNATOR 

IDT uses various locations for assembly. These are IDT ships military products which are compliant to the latest 

identified by an alpha character in the last letter of the date revision of MIL-STD-883C. Such products are identified by a 
code marked on the package. Presently, the assembly “C’’designationonthepackage. The location of this designator 
location alpha character is as follows: is specified by internal documentation at IDT. 

A = Anam, Korea 
I = USA 

P = Penang, Malaysia 
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Example for Subsystem Modules: 


IDT7M 


X XXXX X XXX XXX X SCDXXXX 



Blank Standard Product 

XXXX Special Processing Required 

Blank COMMERCIAL GRADE VERSION (0°C to +70°C) 

B Military Grade Version (-55°C to +125°C) Semiconductor 

Components Fully Compliant to M I L-STD-883, Class B 

Package See Table tor Package Options 

Speed Guaranteed Performance in Nanoseconds 

(or Other Specified Parameter) 

p ovve r S - Standard Power 

L - Low Power 

Device Type 1 XXX -Multiport RAM Module 
& 2XXX- FIFO RAM Module 


Organization . .3XXX - DRAM Module 
4XXX - SRAM Module 
5XXX - Analog Module 
6XXX - Application Specific RAM Module 
7XXX - Non-volatile RAM Module 
8XXX - ECL Module 
9XXX - Logic Module 

Substrate Blank - Horizontally Mounted (Ceramic) 
Orientation. . . B - Horizontally Mounted (FR-4) 

C - Vertically Mounted (Ceramic) 


P - Vertically Mounted (FR-4) 


Code 

Substrate and Pin Type 

Component Type 

P 

FR-4 DIP (Dual In-Line Package) 

Plastic 

C 

CERAMIC DIP (Dual In-Line Package) 

Ceramic 

N 

CERAMIC DIP (Dual In-Line Package) 

Plastic 

K 

FR-4 QIP (Quad In-Line Package) 

Plastic 

CK 

CERAMIC QIP (Quad In-Line Package) 

Ceramic 

H 

FR-4 HIP (Hex In-Line Package) 

Plastic 

CH 

CERAMIC QIP (Quad In-Line Package) 

Ceramic 

G 

CERAMIC PGA (Pin Grid Array) 

Ceramic 

S 

FR-4 SIP (Single In-Line Package) 

Plastic 

CS 

CERAMIC SIP (Single In-Line Package) 

Ceramic 

V 

FR-4 DSIP (Dual Single In-Line Package) 

Plastic 

CV 

CERAMIC DSIP (Dual Single In-Line Package) 

Ceramic 

Z 

FR-4 ZIP (Zip-zap In-Line Package) 

Plastic 

M 

FR-4 SIMM (Single In-Line Memory Module) 

Plastic 


tbIOl 


NOTES: 

1 . FR-4 is a multi-layered, glass filled epoxy laminate substrate. 

2. Ceramic is a multi-layered, co-fired ceramic substrate. 

3. Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.). 

4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.). 
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CYPRESS-ASPEN 


XXX492 2KX9 BICMOS or BIPOLAR ECL-I/O SELF-TIMED SRAM (STRAM 



64 CERQUAD-.965 center power 


64 CERQUAD-.965 center power 


IDT10496RL10Cf I 10 | 64 CERQUAD-.965 center power 


64 CERQUAD-.965 center power 


64 CERQUAD-.965 center power 


IDT100496RL10Ct| 10 | 64 CERQUAD-.965 | center power 


XXX484 4KX4 BICMOS or BIPOLAR ECL-I/O SRAM 


CY1E484-7KC 


CY1E484-7DC 


CERPACK-.400 


SB/CERDIP-.400 


center power 


center power 


center power 


center power 


center power 






























































































































































































CYPRESS-ASPEN 



XXX486 4KX4 BiCMOS or BIPOLAR ECL-I/O SELF-TIMED SRAM (STRAM 


MBM10486LL-13C 


MBM10486RR-13C 


MBM10486RL-13C 


MBM100486LL-13C 


MBM100486RR-13C 


MBM100486RL-13C 


XXX494 16Kx4 BiCMOS or BIPOLAR ECL-I/O SRAM 


CY10E494-7JC 


CY10E494-7KC MBM10494-7F 


MBM10494-7C . . 


MBM10494-8F 


MBM10494-8C 


CY10E494-10JC 


CY10E494-10KC 


CY10E494-10DC 


CY10E494-12JC 


CY10E494-12KC 


CY10E494-12DC 


CY10E494-7DC 






CY1 E494-7JC 


CY1 E494-7KC 


CY1 E494-7DC 


SYNERGY 

IDT 

SY101484-8FC 

IDT101484S8E 

SY101484-8DC 

IDT101484S8C 

SY101484-10FC 

IDT101484S10E 

SY101484-10DC 

IDT101484S10C 



MBM101494-7F 


MBM101494-7C 


IDT101494S7Y* 


IDT 101494S7Y* 


IDT101494S7C 



Competitors’ 

Package 


29 CERPACK-.400 


Pinout 


corner power 


28SB/CERDIP-.400 comer power 


28 CERPACK-.400 corner power 


28 SB/CERDIP-.400 corner 




IDT10496LL13Ct 

13 

28 SB/CERDIP-.400 

IDT10496RL12Ct 

13 

28 SB/CERDIP-.400 

IDT10496RL12Ct 

13 

28 SB/CERDIP-.400 

IDT100496LL13Ct 

13 

28 SB/CERDIP-.400 

IDT100496RL12Cf 

13 

28 SB/CERDIP-.400 

IDT100496RL12Ct 

13 

28 SB/CERDIP-.40O 


IDT10494S7Y* 

7 

28 PLCC 

IDT10494S7Y* 

7 

28 CERPACK-.400 

IDT10494S7C 

7 

28 SB/CERDIP-.400 

IDT10494S8Y* 

8 

28 CERPACK-.400 

IDT10494S8C 

8 

28 SB/CERDIP-.400 

IDT10494S10Y* 

10 

28 PLCC 

IDT10494S10Y* 

10 

28 CERPACK-.400 

IDT10494S10C 

10 

28 SB/CERDIP-.400 

IDT10494S10Y* 

12 

28 PLCC 

IDT 10494S10Y* 

12 

28 CERPACK-.400 

IDT10494S10C 

12 

28 SB/CERDIP-.40O 

IDT10494S15Y* 

15 

28 CERPACK-.400 

IDT10494S15C 

15 

28 SB/CERDIP-.400 

IDT100494S10Y* 

10 

28 CERPACK-.400 

IDT100494S10C 

10 

. 28 SB/CERDIP-.400 

IDT100494S10Y* 

12 

28 PLCC 

IDT100494S10Y* 

12 

28 CERPACK-.400 

IDT100494S10Y 

12 

28 SOJ-.300 

IDT100494S10C 

12 

28 SB/CERDIP-.400 

IDT100494S15Y* 

15 

28 CERPACK-.400 

IDT100494S15C 

15 

28 SB/CERDIP-.400 

IDT100494S15Y* 

18 

28 CERPACK-.400 

IDT100494S15C 

18 

28 SB/CERDIP-.400 



28 PLCC 


28 CERPACK-.400 


28 SB/CERDIP-.400 





center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


center power 
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CYPRESS-ASPEN 


CY1E494-10JC 


CY1E494-10KC 


CY1E494-10DC 


FUJITSU 


MBM101494-8F 


MBM101494-8C 



XXX490 64Kx1 BiCMOS or BIPOLAR ECL-I/O SRAM 


MBM10490-15F 


MBM10C490-15F 


MBM10490-15C 


MBM10C490-15C 


MBM10490-25F 


MBM10490-25C 




MBM100490-15F 


MBM100C490-15F 


MBM100490-15C 


MBM100C490-15C 


MBM100490-25F 


MBM100490-25C 


XXX504 64Kx4 BiCMOS or E I 



MBM100C504-15F 


MBM100C504-15C 



IDT 


IDT 101494S8Y* 


IDT101494S8C 


IDT101494S10Y* 


IDT101494S10Y* 


IDT101494S10C 


IDT 101494S10Y* 


IDT101494S10C 


IDT10504S10Y* 


IDT10504S12Y* 


IDT 100504S10Y* 


IDT100504S12Y* 


IDT100504S15C 



IDT10490S8D 

8 

IDT10490S10D 

10 

IDT10490S12D 

12 

IDT10490S15Y* 

15 

IDT 10490S15Y* 

15 

IDT10490S15D 

15 

IDT10490S15D 

15 

IDT 10490S20Y* 

25 

IDT10490S20D 

25 

IDT100490S8D 

8 

IDT100490S10D 

10 

IDT100490S12D 

12 

IDT100490S15Y* 

15 

IDT100490S15Y* 

15 

IDT100490S15D 

15 

IDT100490S15D 

15 

IDT 100490S20Y* 

25 

IDT100490S20D 

25 

IDT101490S8D 

8 

IDT101490S10D 

10 

IDT101490D12D 

12 



Competitors’ 

Package 


28 CERPACK-.400 


28 SB/CERDIP-.400 


28 PLCC 


28 CERPACK-.400 


28 SB/CERDIP-.400 


28 CERPACK-.400 


28 SB/CERDIP-.4CX) 


22 CERDIP-.300 


22 CERDIP-.300 


22 CERDIP-.300 


22 FLATPACK-.300 


22 FLATPACK-.300 


22 SB/CERDIP-.300 


22 SB/CERDIP-.300 


22 FLATPACK-.300 


22 SB/CERDIP-.300 


22 CERDIP-.300 


22 CERDIP-.300 


22 CERDIP-.300 


22 FLATPACK-.300 


22 FLATPACK-.300 


22 SB/CERDIP-.300 


22 SB/CERDIP-.300 


22 FLATPACK-.300 


22 SB/CERDIP-.300 


22 CERDIP-.300 


22 CERDIP-.300 


22 CERDIP-.300 


28 CERPACK-.400 


28 CERPACK-.400 


28 CERPACK-.400 


28 CERPACK-.400 


28 CERPACK-.400 


32 SB-.4CX) 


28 SB- 400 


28 CERPACK-.400 


Pinout 


center power 


center power 


center power 


center power 


center power 


center power 


center power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner power 


corner 




center power 


center power 


center power 


center power 


center power 


mm 


corner power 


center power 


ECL CROSS REFERENCE GUIDE 






















































































































































































CYPRESS-ASPEN 

FUJITSU 

HITACHI 

NATIONAL 

SYNERGY 

IDT 

Speed 

Competitors’ 

Package 

Pinout 





NM100504D18 



18 

28 SB-. 400 

comer power 




HM101504F-10 



IDT101504S10Y* 

10 

32 CERPACK-.400 

center power 




HM101504F-12 



IDT101504S12Y* 

12 

32 CERPACK-.400 

center power 





NM5104F12 



12 

28 CERPACK-.400 

center power 





NM5104D12 



12 

28 SB-.400 

corner power 





NM5104F15 



15 

28 CERPACK-.400 

center power 





NM5104D15 



15 

28 SB-.400 

comer power 


NOTES: 

1 . BOLD FACE TYPE indicates exact replacement. 

2. * Same function but in SOJ package; Flatpacks frequently have unique pinouts and do not cross between vendors. 

3. t Not a direct replacement, but can be considered as alternative for new designs. 
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FIFO 

CROSS REFERENCE GUIDE 


Integrated Device Technology, Inc. 


AMD 

IDT 

Am7200 

IDT7200S/L 

Am7200-25PC 

25TP 

Am7200-35PC 

35TP 

Am7200-50PC 

50TP 

Am7200-65PC 

65TP 

Am7200-80PC 

80TP 

Am7200-25DC 

25D 

Am7200-35DC 

35D 

Am7200-50DC 

50D 

Am7200-65DC 

65D 

Am7200-80DC 

80D 

Am7200-25RC 

25TP 

Am7200-35RC 

35TP 

Am7200-50RC 

50TP 

Am7200-65RC 

65TP 

Am7200-80RC 

80TP 

Am7200-25JC 

25J 

Am7200-35JC 

35J 

Am7200-50JC 

50J 

Am7200-65JC 

65J 

Am7200-80JC 

80J 

Am7200-40/BXA 

40DB 

Am7200-50/BXA 

50DB 

Am7200-65/BXA 

65DB 

Am7200-80/BXA 

80DB 

Am7201 

IDT720 ISA/LA 

Am7201-25PC 

25P 

Am7201-35PC 

35P 

Am7201-50PC 

50P 

Am7201 -65PC 

65P 

Am7201 -80PC 

80P 

Am7201 -25RC 

25TP 

Am7201-35RC 

35TP 

Am7201-50RC 

50TP 

Am7201-65RC 

65TP 

Am7201-80RC 

80TP 

Am7201-25JC 

25 J 

Am7201-35JC 

35 J 

Am7201-50JC 

50J 

Am7201-65JC 

65J 

Am7201-80JC 

80J 

Am7201-25DC 

25D 

Am7201 -35DC 

35D 

Am7201 -50DC 

50D 

Am7201-65DC 

65D 

Am7201-80DC 

80D 

Am7201-40/BXA 

40DB 

Am7201-50/BXA 

50DB 

Am7201-65/BXA 

65DB 

Am7201-80/BXA 

80DB 

Am7202 

IDT7202SA/LA 

Am7202-25PC 

25P 

Am7202-35PC 

35P 

Am7202-50PC 

50P 

Am7202-65PC 

65P 


AMD (CON'T.) 

!DT 

AMD (CON’T.) 

IDT 

Am7202-80PC 

80P 

Am7204-80JC 

80J 

Am7202-25RC 

25TP 

Am7204-35DC 

35D 

Am7202-35RC 

35TP 

Am7204-50DC 

50D 

Am7202-50RC 

50TP 

Am7204-65DC 

65D 

Am7202-65RC 

65TP 

Am7204-80DC 

80D 

Am7202-80RC 

80TP 

Am7204-40/BXA 

40DB 

Am7202-25JC 

25J 

Am7204-50/BXA 

50DB 

Am7202-35JC 

35J 

Am7204-65/BXA 

65DB 

Am7202-50JC 

50J 

Am7204-80/BXA 

80DB i 

Am7202-65JC 

Am7202-80JC 

65 J 

80 J 

67C401 

IDT72401L 



Am7202-25DC 

25D 

67C401-35N 

35P 

Am7202-35DC 

35D 

67C401-25N 

25 P 

Am7202-50DC 

50D 

67C401-15N 

15P 

Am7202-65DC 

65D 

67C401-1 ON 

10P 

Am7202-80DC 

80D 

67C401-35J 

35D 

Am7202-40/BXA 

40DB 

67C401-25J 

25 D 

Am7202-50/BXA 

50DB 

67C401-15J 

15D 

Am7202-65/BXA 

65DB 

67C401-10J 

10D 

Am7202-80/BXA 

80DB 

67401 




67401 A-N 

67401 -N 
67401A-J 

67401 -J 

15P 

10P 

15D 

10D 

Am7203 

IDT7203S/L 

Am7203-25PC 

25P 

Am7203-35PC 

Am7203-50PC 

35P 

50P 

C67401 




Am7203-65PC 

65P 

C67401 A-N 

15P 

Am7203-80PC 

80P 

C67401-N 

10P 

Am7203-25RC 

25TP 

C67401A-J 

15D 

Am7203-35RC 

35TP 

C67401-J 

10D 

Am7203-50RC 

Am7203-65RC 

50TP 

65TP 

57C401 




Am7203-80RC 

80TP 

57C401-12J 

15DB 

Am7203-25JC 

25J 

57401 


Am7203-35JC 

35J 

57401 A-J 

10DB 

Am7203-50JC 

Am7203-65JC 

50J 

65J 

57401 -J 

10DB 



Am7203-80JC 

80 J 

C57401 


Am7203-35DC 

35D 

C57401 A-J 

10DB 

Am7203-50DC 

Am7203-65DC 

50D 

65D 

C57401-J 

10DB 

67C402 

IDT72402L 

Am7203-80DC 

80D 



Am7203-40/BXA 

40DB 

67C402-35N 

35P 

Am7203-50/BXA 

50DB 

67C402-25N 

25P 

Am7203-65/BXA 

65DB 

67C402-15N 

15P 

Am7203-80/BXA 

80DB 

67C402-10N 

10P 

Am7204 

IDT7204S/L 

67C402-35J 

67C402-25J 

35D 

25D 



Am7204-25PC 

25P 

67C402-15J 

15D 

Am7204-35PC 

35P 

67C402-10J 

10D 

Am7204-50PC 

Am7204-65PC 

50P 

65P 

67402 




Am7204-80PC 

80P 

67402A-N 

15P 

Am7204-25JC 

25J 

67402-N 

10P 

Am7204-35JC 

35J 

67402A-J 

15D 

Am7204-50JC 

50J 

67402-J 

10D 

Am7204-65JC 

65J 




















































FIFO CROSS REFERENCE 


AMD (Con’t.) 

C67402 

C67402A-N 

C67402-N 

C67402A-J 

C67402-J 

57C402 

57C402-12J 

57402 

57402A-J 

57402-J 

C57402 

C57402A-J 

C57402-J 

67C4013 

67C4013-35N 

67C4013-25N 

67C4013-15N 

67C4013-10N 

67C4013-35J 

67C4013-25J 

67C4013-15J 

67C4013-10J 

57C4013 

57C4013-12J 

67C4023 

67C4023-35N 

67C4023-25N 

67C4023-15N 

67C4023-10N 

67C4023-35J 

67C4023-25J 

67C4023-15J 

67C4023-10J 

57C4023 

57C4023-12J 

67C4033 

67C4033-15N 

67C4033-10N 

67C4033-15J 

67C4033-10J 

67C413 

67C413-40N 

67C413-40J 

67413 

67413-25N 

67413A-35N 

67413-25J 

67413A-35J 

57C4033 

57C4033-12J 

MOSEL 

MS7200 

MS7200-25NC 


10DB 

10DB 


IDT72403L 


35P 

25P 

15P 

10P 

35D 

25D 

15D 

10D 


15DB 


IDT72404L 


35P 

25P 

15P 

10P 

35D 

25D 

15D 

10D 


15DB 


IDT72413L 


25P 

25P 

25D 

25D 


IDT 


IDT7200S/L 


25TP 


MOSEL (Con’t.) 

IDT 

MS7200-35NC 

35TP 

MS7200-50NC 

50TP 

MS7200-80NC 

80TP 

MS7200-25JC 

25J 

MS7200-35JC 

35J 

MS7200-50JC 

50J 

MS7200-80JC 

80J 

MS7200L-25NC 

25TP 

MS7200L-35NC 

25TP 

MS7200L-50NC 

25TP 

MS7200L-80NC 

25TP 

MS7200L-25JC 

25J 

MS7200L-35JC 

35J 

MS7200L-50JC 

50J 

MS7200L-80JC 

80J 

MS7201 

IDT7201SA/LA 

MS7201-50PC 

50P 

MS7201-65PC 

65P 

MS7201-80PC 

80P 

MS7201-120PC 

120P 

MS7201A 


MS7201 A-25JC 

25J 

MS7201 A-35JC 

35J 

MS7201 A-50JC 

50J 

MS7201 A-80JC 

80J 

MS7201 A-25NC 

25TP 

MS7201 A-35NC 

35TP 

MS7201 A-50NC 

50TP 

MS7201 A-80NC 

80TP 

MS7201 A-25PC 

25P 

MS7201 A-35PC 

35P 

MS7201 A-50PC 

50P 

MS7201 A-80PC 

80P 

MS7201 AL-25JC 

25J 

MS7201 AL-35JC 

35J 

MS7201 AL-50JC 

50J 

MS7201 AL-80JC 

80J 

MS7201 AL-25NC 

25TP 

MS7201 AL-35NC 

35TP 

MS7201 AL-50NC 

50TP 

MS7201 AL-80NC 

80TP 

MS7201 AL-25PC 

25P 

MS7201 AL-35PC 

35P 

MS7201 AL-50NC 

50P 

MS7201 AL-80PC 

80P 

MS7202A 

IDT7202SA/LA 

MS7202A-25JC 

25J 

MS7202A-35JC 

35J 

MS7202A-50JC 

50J 

MS7202A-80JC 

80J 

MS7202A-25NC 

25TP 

MS7202A-35NC 

35TP 

MS7202A-50NC 

50TP 

MS7202A-80NC 

80TP 

MS7202A-25PC 

25P 

MS7202A-35PC 

35P 

MS7202A-50PC 

50P 

MS7202A-80PC 

80P 

MS7202AL-25JC 

25J 

MS7202AL-35JC 

35J 

MS7202AL-50JC 

50J 


MOSEL (Con’t.) 

IDT 

MS7202AL-80JC 

80J 

MS7202AL-25NC 

25TP 

MS7202AL-35NC 

35TP 

MS7202AL-50NC 

50TP 

MS7202AL-80NC 

80TP 

MS7202AL-25PC 

25P 

MS7202AL-35PC 

35P 

MS7202AL-50PC 

50P 

MS7202AL-80PC 

80P 

MS7203 

IDT7203S/L 

MS7203-35JC 

35J 

MS7203-50JC 

50J 

MS7203-80JC 

80J 

MS7203-35NC 

35TP 

MS7203-50NC 

50TP 

MS7203-80NC 

80TP 

MS7203-35PC 

35 P 

MS7203-50PC 

50P 

MS7203-80PC 

80P 

MS7203L-35JC 

35J 

MS7203L-50JC 

50J 

MS7203L-80JC 

80J 

MS7203L-35NC 

35TP 

MS7203L-50NC 

50TP 

MS7203L-80NC 

80TP 

MS7203L-35PC 

35 P 

MS7203L-50PC 

50P 

MS7203L-80PC 

80P 

SGS 

IDT 

MK4501 

IDT720 ISA/LA 

MK4501 N-65 

65P 

MK4501 N-80 

80P 

MK4501N-10 

80P 

MK4501 N-12 

120P 

MK4501 N-15 

120P 

MK4501N-20 

120P 

MK4501K-65 

65J 

MK4501K-80 

80J 

MK4501K-10 

80J 

MK4501 K-12 

120J 

MK4501K-15 

120J 

MK4501 K-20 

120J 

MK4503 

IDT7203S/L 

MK4503N-50 

50P 

MK4503N-65 

65P 

MK4503N-80 

80P 

MK4503N-10 

80P 

MK4503N-12 

120P 

MK4503N-15 

120P 

MK4503N-20 

120P 

MK4503K-50 

50J 

MK4503K-65 

65J 

MK4503K-80 

80J 

MK4503K-10 

80J 

MK4503K-12 

120J 

MK4503K-15 

120J 

MK4503K-20 

120J 








































































FIFO CROSS REFERENCE 


DALLAS 

DS2009 

DS2009-35 

DS2009-50 

DS2009-65 

DS2009-80 

DS2009R-35 

DS2009R-50 

DS2009R-65 

DS2009R-80 

DS2010 

DS2010-35 
DS2010-50 
DS2010-65 
DS2010-80 
DS201 OR-35 
DS2010R-50 
DS2010R-65 
DS2010R-80 

DS2011 

DS201 1-35 
DS201 1-50 
DS201 1-65 
DS201 1-80 
DS201 1R-35 
DS2011R-50 
DS201 1R-65 
DS201 1R-80 

SAMSUNG 
KM75C01 A 

KM75C01 AP-25 
KM75C01 AP-35 
KM75C01 AP-50 
KM75C01 AP-80 
KM75C01 AJ-25 
KM75C01 AJ-35 
KM75C01 AJ-50 
KM75C01 AJ-80 
KM75C01 AN-25 
KM75C01 AN-35 
KM75C01 AN-50 
KM75C01 AN-80 

KM75C02A 

KM75C02AP-25 

KM75C02AP-35 

KM75C02AP-50 

KM75C02AP-80 

KM75C02AJ-25 

KM75C02AJ-35 

KM75C02AJ-50 

KM75C02AJ-80 

KM75C02AN-25 

KM75C02AN-35 

KM75C02AN-50 

KM75C02AN-80 

KM75C03A 

KM75C03AP-25 

KM75C03AP-35 

KM75C03AP-50 

KM75C03AP-80 


IDT 


IDT7201SA/LA 


35P 

50P 

65P 

80P 

35J 

50J 

65J 

80J 


IDT7202SA/LA 


35P 

50P 

65P 

80P 

35J 

50J 

65J 

80J 


IDT7203S/L 


65P 

80P 

35J 

50J 

65J 

80J 


IDT 


IDT720 ISA/LA 



SAMSUNG (Con’t.) 

IDT 

KM75C03AJ-25 


KM75C03AJ-35 

KM75C03AJ-50 

i ■ 

KM75C03AJ-80 

80J 

KM75C03AN-25 

25TP 

KM75C03AN-35 

35TP 

KM75C03AN-50 

50TP 

KM75C03AN-80 

80TP 

SHARP 

IDT 

LH5495 

IDT7200L 

LH5495D-25 

LH5495D-35 


LH5495U-25 

25J 

LH5495U-35 

35J 

LH5496 

IDT7201 LA 

LH5496-25 

25P 

LH5496-35 

35P 

LH5496-50 

50P 

LH5496D-20 

20TP 

LH5496D-25 

25TP 

LH5496D-35 

35TP 

LH5496D-50 

50TP 

LH5496U-20 

20J 

LH5496U-25 

25J 

LH5496U-35 

35J 

LH5497 

IDT7202LA 

LH5497-25 

25P 

LH5497-35 

35P 

LH5497-50 

50P 

LH5497D-25 

25TP 

LH5497D-35 

35TP 

LH5497D-50 

50TP 

LH5497U-25 

25J 

LH5497U-35 

35J 

LH5498 

IDT7203L 

LH5498-20 

20P 

LH5498-25 

25P 

LH5498-35 

35P 

LH5498-50 

50P 

LH5498D-20 

20TP 

LH5498D-25 

25TP 

LH5498D-35 

35TP 

LH5498D-50 

50TP 

LH5498U-20 

20 J 

LH5498U-25 

25J 

LH5498U-35 

35J 

LH5499 

IDT7204L 

LH5499-20 

20P 

LH5499-25 

25P 

LH5499-35 

35P 

LH5499-50 

50P 

LH5499U-20 

20J 

LH5499U-25 

25J 

LH5499-U35 

35J 

Tl 

IDT 

54/74ALS236 

IDT72401L 

SN74ALS236-30N 

35P 

SN54ALS236-25J 

25DB 


Tl (Con’t.) 

IDT 

54/74ALS234 

IDT72403L 

SN74ALS234-30N 

35P 

SN54ALS234-25J 

25DB 

54/74ALS235 

IDT72413L 

SN74ALS235-25N 

25P 

SN74ALS235-25DW 

25SO 

SN54ALS235-20J 

25DB 

CYPRESS 

IDT 

CY7C420 

IDT7201SA/LA 

CY7C420-30PC 

25P 

CY7C420-40PC 

35P 

CY7C420-65PC 

65P 

CY7C420-30DC 

25D 

CY7C420-40DC 

35D 

CY7C420-65DC 

65D 

CY7C420-30DMB 

30DB 

CY7C420-40DMB 

40DB 

CY7C420-65DMB 

65DB 

CY7C421 


CY7C421-30PC 

25TP 

CY7C421-40PC 

35TP 

CY7C421-65PC 

65TP 

CY7C421-30JC 

25J 

CY7C421-40JC 

35J 

CY7C421-65JC 

65J 

CY7C421-30VC 

25Y 

CY7C421 -40VC 

35Y 

CY7C421-65VC 

65Y 

CY7C421 -30DC 

25TC 

CY7C421-40DC 

35TC 

CY7C421-65DC 

65TC 

CY7C421-30DMB 

30TCB 

CY7C421-40DMB 

40TCB 

CY7C421 -65DMB 

65TCB 

CY7C421-30LMB 

30LB 

CY7C421-40LMB 

40LB 

CY7C421-65LMB 

65LB 

CY7C424 

IDT7202SA/LA 

CY7C424-30PC 

25P 

CY7C424-40PC 

35P 

CY7C424-65PC 

65P 

CY7C424-30DC 

25D 

CY7C424-40DC 

35 D 

CY7C424-65DC 

65D 

CY7C424-30DMB 

30DB 

CY7C424-40DMB 

40DB 

CY7C424-65DMB 

65DB 

CY7C425 


CY7C425-30PC 

25TP 

CY7C425-40PC 

35TP 

CY7C425-65PC 

65TP 

CY7C425-30JC 

25J 

CY7C425-40JC 

35J 

CY7C425-65JC 

65J 

CY7C425-30VC 

25Y 

CY7C425-40VC 

35Y 

CY7C425-65VC 

65Y 

CY7C425-30DC 

25TC 

CY7C425-40DC 

35TC 





















































































FIFO CROSS REFERENCE 


CYPRESS (Con’t.) 

IDT 

CY7C425-65DC 

65TC 

CY7C425-30DMB 

30TCB 

CY7C425-40DMB 

40TCB 

CY7C425-65DMB 

65TCB 

CY7C425-30LMB 

30LB 

CY7C425-40LMB 

40LB 

CY7C425-65LMB 

65LB 

CY7C428 

IDT7203S/L 

CY7C428-20PC 

20P 

CY7C428-25PC 

25P 

CY7C428-30PC 

25P 

CY7C428-40PC 

35P 

CY7C428-65PC 

65P 

CY7C428-20DC 

20D 

CY7C428-25DC 

25D 

CY7C428-30DC 

25D 

CY7C428-40DC 

35D 

CY7C428-65DC 

65D 

CY7C428-25DMB 

20DB 

CY7C428-30DMB 

30DB 

CY7C428-40DMB 

40DB 

CY7C428-65DMB 

65DB 

CY7C429 


CY7C429-20PC 

20TP 

CY7C429-25PC 

25TP 

CY7C429-30PC 

25TP 

CY7C429-40PC 

35TP 

CY7C429-65PC 

65TP 

CY7C429-20JC 

20J 

CY7C429-25JC 

25J 

CY7C429-30JC 

25J 

CY7C429-40JC 

35 J 

CY7C429-65JC 

65J 

CY7C429-20DC 

20TC 

CY7C429-25DC 

25TC 

CY7C429-30DC 

25TC 

CY7C429-40DC 

35TC 

CY7C429-65DC 

65TC 

CY7C429-20VC 

20Y 

CY7C429-25VC 

25Y 

CY7C429-30VC 

30Y 

CY7C429-40VC 

40Y 

CY7C429-65VC 

65Y 

CY7C429-25DMB 

20TCB 

CY7C429-30DMB 

30TCB 

CY7C429-40DMB 

40TCB 

CY7C429-65DMB 

65TCB 

CY7C432/433 

IDT7204S 

CY7C432-25PC 

25P 

CY7C432-30PC 

25P 

CY7C432-40PC 

35P 

CY7C432-65PC 

65P 

CY7C432-25DC 

25D 

CY7C432-30DC 

25D 

CY7C432-40DC 

35D 

CY7C432-65DC 

65D 

CY7C432-25DMB 

25DB 

CY7C432-30DMB 

30DB 

CY7C432-40DMB 

40DB 

CY7C432-65DMB 

65DB 


CYPRESS (Con’t.) 

IDT 

CY7C433 

. 

CY7C433-25PC 

25TP 

CY7C433-30PC 

25TP 

CY7C433-40PC 

35TP 

CY7C433-65PC 

65TP 

CY7C433-25VC 

25Y 

CY7C433-30VC 

35Y 

CY7C433-40VC 

40Y 

CY7C432/433 

IDT7204S 

CY7C433-65VC 

65Y 

CY7C433-25JC 

25J 

CY7C433-30JC 

25J 

CY7C433-40JC 

35J 

CY7C433-65JC 

65J 

CY7C433-30DMB 

30TCB 

CY7C433-40DMB 

40TCB 

CY7C433-65DMB 

65TCB 

CY7C433-30LMB 

30LB 

CY7C433-40LMB 

40LB 

CY7C433-65LMB 

65LB 

CY3341 

IDT72401 L 

CY3341-2PC 

10P 

CY3341PC 

10P 

CY3341-2DC 

10D 

CY3341DC 

10D 

CY3341-2DMB 

10DB 

CY3341DMB 

10DB 

CY7C401 


CY7C401-25PC 

25P 

CY7C401-15PC 

15P 

CY7C401-10PC 

10P 

CY7C401 -5PC 

10P 

CY7C401-25DC 

25D 

CY7C401-15DC 

15D 

CY7C401 -1.0DC 

10D 

CY7C401 -5DC 

10D 

CY7C401 -25DMB 

25DB 

CY7C401-15DMB 

15DB 

CY7C401-10DMB 

10DB 

CY7C402 

IDT72402L 

CY7C402-25PC 

25P 

CY7C402-15PC 

1 5 P 

CY7C402-10PC 

10P 

CY7C402-5PC 

10P 

CY7C402-25DC 

25D 

CY7C402-15DC 

15D 

CY7C402-10DC 

10D 

CY7C402-5DC 

10D 

CY7C402-25DMB 

25DB 

CY7C402-15DMB 

15DB 

CY7C402-10DMB 

1 0DB 

CY7C403 

IDT72403L 

CY7C403-25PC 

25P 

CY7C403-15PC 

15P 

CY7C403-1 OPC 

10P 

CY7C403-25DC 

25D 

CY7C403-15DC 

15D 

CY7C403-10DC 

10D 


CYPRESS (Con’t.) 

IDT 

CY7C403-25DMB 

25DB 

CY7C403-15DMB 

15DB 

CY7C403-10DMB 

10DB 

CY7C404 

IDT72404L 

CY7C404-25PC 

25P 

CY7C404-15PC 

15P 

CY7C404-10PC 

10P 

CY7C404-25DC 

25D 

CY7C404-15DC 

15D 
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Integrated Device Technology, Inc. 


IDT 


IDT7130SA35P 


IDT7130SA35C 


IDT7130SA35L48 


IDT7130SA35L52 


IDT7130SA35J 


IDT7130SA35F 


IDT7130SA45P 


IDT7130SA45C 


IDT7130SA45L48 


IDT7130SA45L52 


IDT7130SA45J 


IDT7130SA45F 


IDT7130SA45CB 


IDT7130SA45L48B 


IDT7130SA45L52B 


IDT7130SA45FB 


IDT7130SA55P 


IDT7130SA55C 


IDT7130SA55L48 


IDT7130SA55L52 


IDT7130SA55J 


IDT7130SA55F 


IDT7130SA55CB 


IDT7130SA55L48B 


IDT7130SA55L52B 


IDT7130SA55FB 


IDT7130SA70P 


IDT7130SA70C 


IDT7130SA70L48 


IDT7130SA70L52 


IDT7130SA70J 


IDT7130SA70F 


IDT7130SA70CB 


IDT7130SA70L48B 


IDT7130SA70L52B 


IDT7130SA70FB 


IDT7130SA90P 


IDT7130SA90C 


IDT7130SA90L48 


IDT7130SA90L52 


IDT7130SA90J 


IDT7130SA90F 


CY7C130-35PC 


CY7C130-35DC 


CY7C130-35LC 


CY7C131-35LC 



1.8 


1 
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2 



























































1.8 


3 
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SMP CROSS REFERENCE GUIDE 


IDT 


IDT7132SA120L52B 


IDT7132SA120FB 


CYPRESS 



IDT7132LA45L48B 


IDT7132LA45L52B 


IDT7132LA45FB 


IDT7132LA55P 


IDT7132LA55C 


IDT7 1 32LA55L48 


IDT7132LA55L52 


IDT7132LA55J 


IDT7132LA55F 


IDT7132LA55CB 


IDT7132LA55L48B 


IDT7132LA55L52B 


IDT7132LA55FB 


IDT7132LA70P 


IDT7132LA70C 


IDT7132LA70L48 


IDT7132LA70L52 


IDT7132LA70J 


IDT7132LA70F 


IDT7132LA70CB 


IDT7132LA70L48B 


IDT7132LA70L52B 


IDT7132LA70FB 


IDT7132LA90P 


IDT7132LA90C 


IDT7132LA90L48 


IDT7132LA90L52 


IDT7132LA90J 


IDT7132LA90F 


IDT7132LA90CB 


1.8 


5 
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9 
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11 


































































































































SMP CROSS REFERENCE GUIDE 


IDT 


IDT7142SA100L52B 


IDT7142SA100FB 


IDT7142SA120CB 


IDT7142SA120L48B 


IDT7142SA120L52B 


IDT7142SA120FB 


IDT7142LA35P 


IDT7142LA35C 


IDT7142LA35L48 


IDT7142LA35L52 


IDT7142LA35J 


IDT7142LA35F 


IDT7142LA45P 


IDT7142LA45C 


IDT7142LA45L48 


IDT7142LA45L52 


IDT7142LA45J 


IDT7142LA45F 


IDT7142LA45CB 


IDT7142LA45L48B 


IDT7142LA45L52B 


IDT7142LA45FB 


IDT7142LA55P 


IDT7142LA55C 


IDT7142LA55L48 


IDT7142LA55L52 


IDT7142LA55J 


IDT7142LA55F 


IDT7142LA55CB 


IDT71 42LA55L48B 


IDT71 42LA55L52B 


IDT7142LA55FB 


IDT7142LA70P 


IDT7142LA70C 


IDT7142LA70L48 


IDT7142LA70L52 


IDT7142LA70J 


IDT7142LA70F 


IDT7142LA70CB 


IDT71 42LA70L48B 


IDT7142LA70L52B 


IDT7142LA70FB 


IDT7142LA90P 


IDT7142LA90C 


IDT7142LA90L48 



1,8 


13 
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IDT 


IDT7143S55XC 


IDT7143S55J 


IDT7143S55L68 


IDT7143S55G 


IDT7143S55L68B 


IDT7143S55GB 


IDT7143S70XC 


IDT7143S70J 


IDT7143S70L68 


IDT7143S70G 


IDT7143S70XCB 


IDT7143S70L68B 


IDT7143S70GB 


IDT7143S90XC 


IDT7143S90J 



IDT7143L55G 


IDT7143L55L68B 


IDT7143L55GB 


IDT7143L70XC 


IDT7143L70J 


IDT7143L70L68 


IDT7143L70G 


IDT7143L70XCB 


IDT7143L70L68B 


IDT7143L70GB 


IDT7143L90XC 


IDT7143L90J 


IDT7143L90L68 


IDT7143L90G 


IDT7143L90XCB 


IDT7143L90L68B 


IDT7143L90GB 


1.8 


16 
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Integrated Device Technology, Inc. 


SSD CROSS REFERENCE GUIDE 


CYPRESS/MULTICHIP P/N 


CYM1 240HD-35MB 
CYM1240HD-45MB 


CYM1420HD-30C 
CYM1 420HD-35C 


CYM1 420HD-45C 
CYM1 420HD-55C 
CYM1 420HD-70C 


CYM1421 HD-70MB 
CYM1421HD-85MB 
CYM1 421 HD-1 00MB 


CYM1 422PS-35C 
CYM1 422PS-45C 
CYM1 422PS-55C 


CYM1441 PZ-25C 
CYM1441 PZ-35C 
CYM1 441 PZ-45C 


CYM1 460PS-45C 
CYM1 460PS-55C 
CYM1460PS-70C 


CYM1461 PS-70C 
CYM1461 PS-85C 
CYM1 461 PS-1 00C 


CYM1 464PD-45C 
CYM1464PD-55C 
CYM1 464PD-70C 


CYM1540PS-30C 
CYM1 540PS-35C 
CYM1 540PS-45C 


CYM1541 PD-25C 
CYM1541 PD-35C 
CYM1541 PD-45C 


CYM1610HD-25C 
CYM1610HD-35C 
CYM1 61 0HD-45C 
CYM1610HD-50C 


CYM161 1HV-20C 
CYM1611HV-25C 
CYM1611HV-30C 
CYM1611HV-35C 
CYM161 1HV-45C 


CYM1 620HD-30C 
CYM1620HD-35C 
CYM1620HD-45C 
CYM1620HD-55C 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


7M4042S35CB 

7M4042S45CB 


8M824S30C 

8M824S35C 

8M824S35N 

8M824S45C 

8M824S45N 

8M824S50C 

8M824S50N 

8M824S70C 

8M824S70N 


8M824S70CB 

8M824S85CB 

8M824S100CB 


8MP824S35S 

8MP824S45S 

8MP824S55S 


7MP4008S45S 

7MP4008S55S 

7MP4008S70S 


7MP4008L70S 

7MP4008L85S 

7MP4008L100S 


7MB4048S45P 

7MB4048S50P 

7M4048L70N 


7MB4040S25P 

7MB4040S35P 

7MB4040S45P 


8M656S40C 

8M656S50C 


7MC4005S20CV 

7MC4005S25CV 

7MC4005S30CV 

7MC4005S35CV 

7MC4005S45CV 


8M624S30C 

8M624S35C 

8M624S45C 

8M624S50C 




7MP4034S25Z 

7MP4034S35Z 

7MP4034S45Z 


7MP4058L70S 

7MP4058L85S 

7MP4058L100S 



7MB4040S25P 

7MB4040S35P 

7MB4040S45P 


8M656S40C 

8M656S40C 


CYPRESS/MULTICHIP 

ORG/PACKAGE 


1 MEG (256K X 4) JEDEC 
28 PIN DIP 


1 MEG(128KX8) JEDEC 
32 PIN DIP 







1 MEG (128K X 8) 
30 PIN SIP 


2 MEG (256K X 8) JEDEC 
60 PIN ZIP 


4 MEG (512KX8) 
36 PIN SIP 


4 MEG (512KX8) 
36 PIN SIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


2 MEG (256K X 9) 
44 PIN SIP 


2 MEG (256K X 9) 
44 PIN DIP 


256K (16K X 16) 
40 PIN DIP 


256K (16K X 16) 
36 PIN DSIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 
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SSD CROSS REFERENCE GUIDE 


CYPRESS/MULTICHIP P/N 

CYM1 621 HD-25C ~™ 

CYM1621HD-30C 
CYM1621HD-35C 
CYM1621HD-45C 

CYM1 622HV-25C 
CYM1 622HV-35C 
CYM1 622HV-45C 

CYM1 623HD-70MB 
CYM1 623HD-85MB 
CYM1 623HD-1 OOMB 

CYM1 624PV-25C 
CYM1624PV-35C 
CYM1 624PV-45C 

CYM1626PS-30C 
CYM1 626PS-35C 
CYM1 626PS-45C 

CYM1641HD-25C 
CYM1641HD-35C 
CYM1 641 HD-45C 
CYM1 641 HD-55C 

CYM1821PZ-15C 

CYM1821PZ-20C 

CYM1821PZ-25C 

CYM1821PZ-35C 

CYM1821PZ-45C 

CYM1822HV-20C 
CYM1 822HV-25C 
CYM1822HV-30C 
CYM1822HV-35C 
CYM1 822HV-45C 

CYM1 830HD-25C 
CYM1 830HD-30C 
CYM1 830HD-35C 
CYM1 830HD-45C 
CYM1 830HD-55C 

CYM1831PZ-25C 
CYM1831PZ-30C 
CYM1831PZ-35C 
CYM1831PZ-45C 

CYM1831PM-25C 
CYM1 831 PM-30C 
CYM1831PM-35C 
CYM1 831 PM-45C 

CYM1 832PZ-25C 
CYM1 832PZ-35C 
CYM1 832PZ-45C 
CYM1 832PZ-55C 

CYM1 840HD-30C 
CYM1840HD-35C 
CYM1 840HD-45C 
CYM1 840HD-55C 

CYM1841PZ 30C 
CYM1841PZ-35C 
CYM1 841 PZ-45C 
CYM1841PZ-55C 


IDT P/N 
DIRECT 
EQUIVALENT 

7M624S25C 

7M624S30C 

7M624S35C 

7M624S45C 


8M624S70CB 

8M624S85CB 

8M624S100CB 

7MP4028S25V 

7MP4028S35V 

7MP4028S45V 

8MP624S30S 

8MP624S35S 

8MP624S45S 

7M4016S25C 

7M4016S35C 

7M4016S45C 

7M4016S55C 

7MP4031S15Z 

7MP4031S20Z 

7MP4031S25Z 

7MP4031S35Z 

7MP4031S35Z 

7MC4032S20CV 

7MC4032S25CV 

7MC4032S30CV 

7MC4032S35CV 

7MC4032S45CV 


IDT P/N 
SIMILAR 



7MP4028 


7MP4028 


7MP4028 



7M4017S25C 

7M4017S30C 

7M4017S35C 

7M4017S45C 

7M4017S50C 


7MP4036S25Z 

7MP4036S30Z 

7MP4036S35Z 

7MP4036S35Z 


7MP4036S25M 

7MP4036S30M 

7MP4036S35M 

7MP4036S35M 



CYPRESS/MULTICHIP 

ORG/PACKAGE 

1 MEG (64KX16), 
(128KX8), (256KX4) 

40 PIN DIP 


1 MEG (64K X 16) 
40 PIN DSIP 


1 MEG (64K X 16) JEDEC 
40 PIN DIP 

[low power version] 

1 MEG (64K X 16) 

40 PIN DSIP 


1 MEG (64K X 16) 
40 PIN SIP 


4 MEG (256KX16) 
48 PIN DIP 


512K(16KX32) JEDEC 
64 FR-4 ZIP 


512K (16K X 32) 
88 PIN DSIP 


2 MEG 

(64K X 32) 

60 PIN 

DIP 

2 MEG 

(64KX32) JEDEC 

64 PIN 

ZIP 

2 MEG 

(64K X 32) JEDEC 

64 PIN 

SIMM 

2 MEG 

(64K X 32) 

60 PIN 

ZIP 

8 MEG 

(256K X 32) 

60 PIN 

DIP 


8 MEG (256KX 32) JEDEC 
64 PIN ZIP 






































SSD CROSS REFERENCE GUIDE 


CYPRESS/MULTICHIP P/N 


CYM1841PM-30C 
CYM1841PM-35C 
CYM1841PM-45C 
CYM1 841 PM-55C 


DENSE-PAC P/N 


DPS16X5-XXX 


DPS 16X1 7-25 
DPS1 6X1 7-35 
DPS1 6X1 7-45 
DPS1 6X1 7-55 


DPS257-XXX 


DPS1024-25C 

DPS1024-35C 

DPS1024-45C 

DPS1024-55C 


DPS1026-25C 

DPS1026-35C 

DPS1026-45C 

DPS1026-55C 


DPS1027-25C 

DPS1027-35C 

DPS1027-45C 

DPS1027-55C 


DPS2516-25C 

DPS2516-35C 

DPS2516-45C 

DPS2516-55C 


DPS4648-85C 

DPS4648-10OC 

DPS4648-120C 

DPS4648-150C 


DPS5124-45C 

DPS5124-55C 


DPS6432-35C 

DPS6432-45C 

DPS6432-55C 

DPS6432-70C 


DPS6433-85C 
DPS6433-1 OOC 
DPS6433-1 20C 
DPS6433-150C 


DPS6433-55C 
DPS6433-70C 
DPS6433-1 OOC 


DPS8645-XXX 


DPS8808-XXX 


IDT P/N 
DIRECT 
EQUIVALENT 


7MP4045S30M 

7MP4045S35M 

7MP4045S45M 

7MP4045S55M 


IDT P/N 
DIRECT 
EQUIVALENT 


7MP564 

7MP564 


7MC4005S25CV 

7MC4005S35CV 

7MC4005S45CV 

7MC4005S55CV 


IDT P/N 
SIMILAR 
PART 



IDT P/N 
SIMILAR 
PART 



7M624S25C 

7M624S35C 

7M624S45C 

7M624S55C 



7M4017S35C 

7M4017S45C 

7M4017S55C 

7M4017S70C 



7MP456 

7MP456 


7MP4034, 7M4017 
7MP4034, 7M4017 
7MP4034, 7M4017 
7MP4034, 7M4017 


7M4017S55C 

7M4017S70C 

7M4017S70C 



CYPRESS/MULTICHIP 

ORG/PACKAGE 

8 MEG (256K X 32) JEDEC 
64 PIN SIMM 


DENSE-PAC 

ORG/PACKAGE 

80K (16K X 5) 

28 PIN SIP 

256K(16KX 16) 

36 PIN DSIP 


256K(16KX 16) 

(32K X 8) 

(64K X 4) 

40 PIN DIP 

1 MEG (256K X 4), 
(128KX8). (64KX16) 
42 PIN DIP 


1 MEG (256KX4), 
(128KX8), (64KX16) 
40 PIN DIP 


1 MEG (256K X 4), 
(128KX8), (64KX16) 
40 PIN DIP 


4 MEG (256K X16) 
44 PIN DIP 


512K (64KX8) 
32 PIN DIP 


2 MEG (512KX4), 
(256K X 8) 

54 PIN DIP 

2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64K X 32) 
(128KX 16), (256KX8) 
60 PIN DIP 
[low power version) 

2 MEG (64K X 32) 

60 PIN DIP 
[low power version] 

256K (64K X 4) 

28 PIN SIP 

64K (8K X 8) 

28 PIN DIP 
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SSD CROSS REFERENCE GUIDE 


DENSE-PAC P/N 


DPS8M612-85C 

DPS8M612-100C 

DPS8M612-120C 

DPS8M612-150C 


DPS8M624-85C 

DPS8M624-100C 

DPS8M624-120C 

DPS8M624-150C 


DPS8M656-35C 

DPS8M656-40C 

DPS8M656-70C 


DPS10241-25C 
DPS10241-35C 
DPS 1 0241 -45C 
DPS10241-55C 


DPS40256-XXX 


DPS41257-XXX 


DPS41288-70C 

DPS41288-85C 

DPS41288-100C 


DPS45128-85C 

DPS45128-100C 

DPS45128-120C 

DPS45128-150C 


DPS45129-85C 

DPS45129-100C 

DPS45129-120C 

DPS45129-150C 


DPS512S8-85C 

DPS512S8-100C 

DPS512S8-120C 

DPS512S8-150C 


DPS3232V 


IDT P/N 
DIRECT 
EQUIVALENT 


8M612S85C 

8M612S100C 

8M612S100C 

8M612S100C 


8M624S85C 

8M624S100C 

8M624S100C 

8M624S100C 


8M656S40C 

8M656S70C 


7MC4001S35CS 

7MC4001S45CS 

7MC4001S55CS 


IDT P/N 
SIMILAR 
PART 


8M824S70C 


7M4016S55C 

7M4016S55C 

7M4016S55C 

7M4016S55C 


7M4048L85N 

7M4048L100N 

7M4048L120N 

7M4048L120N 


7M4003SXXCH 


7M7004SXXCH 



8M656S40C 


7MC4001S35C 




8M824L70N 

8M824L85N 

8M824L100N 


7MP4008 

7MP4008 

7MP4008 

7MP4008 


EDI P/N 

IDT P/N 

DIRECT 

EQUIVALENT 

EDI8M4257C35C4B 

7M4042S35CB 

EDI8M4257C45C4B 

7M4042S45CB 

EDI8M4257C55C4B 

7M4042S55CB 

EDI8M8128C35C6C 

8M824S35C 

EDI8M81 28C45C6C 

8M824S45C 

EDI8M8128C55C6C 

8M824S50C 

EDI8M8128C45C6B 

8M824S45CB 

EDI8M8128C55C6B 

8M824S50CB 

EDI8M8128C70C6B 

8M824S70CB 

EDI8M8128C60P6C 

8M824S60N 

EDI8M8128C70P6C 

8M824L70N 

EDI8M81 28C1 00P6C 

8M824L100N 

EDI8M81 28C1 20P6C 

8M824L100N 

EDI8M8128C150P6C 

8M824L100N 


IDT P/N 
SIMILAR 
PART 


8M824S35N, 8MP824S35S 
8M824S45N, 8MP824S45S 
8M824S50N, 8MP824S50S 


8M824S60C, 8MP824S60S 
8M824S70C, 8MP824L70S 
8MP824L100S 
8MP824L100S 
8MP824L100S 


DENSE-PAC 

ORG/PACKAGE 


512K(32KX 16) 
40 PIN DIP 


1 MEG (64KX16) 
40 PIN DIP 


256K (16KX16) 
40 PIN DIP 


1 MEG (1024K X 1) 
30 PIN SIP 


256K (32 K X 8) 
28 PIN DIP 


256K (32K X 8) 
28 PIN DIP 



1 MEG 

(128KX8) 

32 PIN 

DIP 

4 MEG 

(512KX8) 

48 PIN 

DIP 

4 MEG 

(256KX 16) 

48 PIN 

DIP 

4 MEG 

(512KX8) 

32 PIN 

DIP 

1 MEG 

(32K X 32) 

66 PIN 

HIP 

1 MEG 

(32K X 32) EEPROM 

66 PIN 

HIP 



EDI 

ORG/PACKAGE 


1 MEG (256K X 4) JEDEC 
28 PIN DIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 
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SSD CROSS REFERENCE GUIDE 


EDI P/N 

EDI8M81 28C85C6B 
EDI8M8128C1006CB 
EDI8M8128C1206CB 
EDI8M8128C1506CB 

EDI8M8256C70P6C 
EDI8M8256C85P6C 
EDI8M8256C1 00P6C 
EDI8M8256C1 20P6C 
EDI8M8256C150P6C 

EDI8F8257C85B6C 
EDI8F8257C1 00B6C 
EDI8F8257C1 20B6C 
EDI8F8257C150B6C 

EDI8M8257C85P6C 
EDI8M8257C1 00P6C 
EDI8M8257C120P6C 
EDI8M8257C150P6C 

EDI8F8257C45MSC 

EDI8F8257C55MSC 

EDI8F8257C70MSC 

EDI8F8258C45MSC 

EDI8F8258C55MSC 

EDI8F8258C70MSC 

EDI8M851 2C85P6C 
EDI8M8512C100P6C 
EDI8M8512C120P6C 
EDI8M8512C150P6C 
EDI8M851 2C85C6B 
EDI8M851 2C1 00C6B 
EDI8M8512C120C6B 
EDI8M8512C150C6B 

EDI8F851 2C45M6C 
EDI8F851 2C55M6C 
EDI8F851 2C70M6C 
EDI8M851 2C45M6B 
EDI8M851 2C55M6B 
EDI8M851 2C70M6B 

EDH816H1 6C-25CC-Z 
EDH816H1 6C-35CC-Z 
EDH81 6H1 6C-45CC-Z 
EDH816H16C-25CMHR-Z 
EDH816H16C-35CMHR-Z 
EDH816H16C-45CMHR-Z 

EDI8F1 664C1 OOPC 
EDI8F1664C120PC 
EDI8F1664C150PC 

EDI8M1664C45C6C 

EDI8M1664C55C6C 

EDI8M1664C60C6C 

EDI8M1664C70C6C 

EDI8M1664C85C6C 

EDI8M1664C100C6C 

EDI8M1664C55C6B 

EDI8M1664C60C6B 

EDI8M1664C70C6B 

EDI8M1664C85C6B 

EDI8M1 664C1 00C6B 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


8M824S85CB 

8M824S100CB 

8M824S100CB 

8M824S100CB 


7M4068L70N 

7M4068L85N 

7M4068L100N 

7M4068L120N 

7M4068L120N 


7M4068L85N 

7M4068L100N 

7M4068L120N 

7M4068L120N 


7M4068L85N 

7M4068L100N 

7M4068L120N 

7M4068L120N 


7M4048L85N 

7M4048L100N 

7M4048L120N 

7M4048L120N 

7M4048S85CB 

7M4048S100CB 

7M4048S120CB 

7M4048S120CB 


7MB4048S45P 

7MB4048S55P 

7M4048L70N 

7M4048S45CB 

7M4048S55CB 

7M4048S70CB 


7MC4005S25CV 

7MC4005S35CV 

7MC4005S45CV 

7MC4005S25CVB 

7MC4005S35CVB 

7MC4005S45CVB 


8M624S70C 

8M624S70C 

8M624S70C 


8M624S50C 

8M624S50C 

8M624S60C 

8M624S70C 

8M624S850C 

8M624S100C 

8M624S50CB 

8M624S60CB 

8M624S70CB 

8M624S85CB 

8M624S100CB 




7MP4034S45Z 

7MP4034S45Z 

7MP4034S45Z 


7MP4034S45Z 

7MP4034S45Z 

7MP4034S45Z 



8MP624L100S 

8MP624L100S 

8MP624L100S 


EDI 

ORG/PACKAGE 


1 MEG (128KX8) JEDEC 

32 PIN DIP 

[low power version] 


2 MEG (256KX8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) 
36 PIN SIP 


2 MEG (256K X 8) 
36 PIN SIP 


4 MEG (512K X 8) JEDEC 
32 PIN DIP 



4 MEG (512KX8) JEDEC 
32 PIN DIP 


256K(16KX 16) 
36 PIN DSIP 


1 MEG (64KX16) 
40 PIN DIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 


.9 


5 





































SSD CROSS REFERENCE GUIDE 


EDI P/N 

EDI8M1664C25C9C 
EDI8M1664C35C9C 
EDI8M1664C45C9C 
EDI8M1 664C55C9C 
EDI8M1 664C70C9C 
EDI8M1 664C25C9B 
EDI8M1 664C35C9B 
EDI8M1 664C45C9B 
EDI8M1664C55C9B 
EDI8M1 664C70C9B 

EDI8M16256C25C9C 
EDI8M16256C35C9C 
EDI8M16256C45C9C 
EDI8M1 6256C55C9C 
EDI8M1 6256C70C9C 
EDI8M1 6256C35C9B 
EDI8M16256C45C9B 
EDI8M16256C55C9B 
ED18M1 6256C70C9B 

EDI8M16257C35M6C 

EDI8M16257C45M6C 

EDI8M16257C55M6C 

EDI8M16257C70M6C 

EDI8F3264C25M6C 

EDI8F3264C35M6C 

EDI8F3264C45M6C 

EDI8F3264C55M6C 

EDI8M3264C25C6B 

EDI8M3264C35C6B 

EDI8M3264C45C6B 

EDI8M3264C55C6B 

EDI8F3264C25MZC 

EDI8F3264C35MZC 

EDI8F3264C45MZC 

EDI8F3264C55MZC 

EDI8M32256C35B6C 

EDI8M32256C45B6C 

EDI8M32256C55B6C 

ED18M32256C70B6C 

EDI8M32256C35BZC 

EDI8M32256C45BZC 

EDI8M32256C55BZC 

ED18M32256C70BZC 

EDI8M81 30C50CC 

EDI8M8130C60CC 

EDI8M8130C70CC 

EDI8M81 30C80CC 

EDI8M81 30C90CC 

EDI8M8130C100CC 

EDI8M8130C120CC 

EDI8M8130C150CC 

EDI8M8130C50CB 

EDI8M8130C60CB 

EDI8M8130C70CB 

EDI8M8130C80CB 

EDI8M8130C90CB 

EDI8M8130C100CB 

EDI8M8130C120CB 

EDI8M8130C150CB 


IDT P/N 
DIRECT 
EQUIVALENT 


7M624S25C 

7M624S35C 

7M624S45C 

7M624S55C 

7M624S70C 

7M624S25CB 

7M624S35CB 

7M624S45CB 

7M624S55CB 

7M624S70CB 


7M4016S25C 

7M4016S35C 

7M4016S45C 

7M4016S55C 

7M4016S55C 

7M4016S35CB 

7M4016S45CB 

7M4016S55CB 

7M4016S55CB 


7M401 7S25C 
7M4017S35C 
7M4017S45C 
7M4017S50C 

7M4017S35CB 

7M4017S45CB 

7M4017S50CB 


7MP4036S25Z 

7MP4036S30Z 

7MP4036S35Z 

7MP4036S35Z 


7M4067S35C 

7M4067S45C 

7M4067S55C 

7M4067S55C 


7MP4045S35Z 

7MP4045S45Z 

7MP4045S55Z 

7MP4045S70Z 


IDT P/N 
SIMILAR 
PART 




7MB4066S35P 

7MB4066S45P 

7MB4066S55P 

7MB4066S55P 



EDI 

ORG/PACKAGE 


1 MEG (64KX16) 
40 PIN DIP 


4 MEG (256KX16) 
48 PIN DIP 



4 MEG (256KX16) 
40 PIN DIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


8 MEG (25 6 K X 32) 
60 PIN DIP 


8 MEG (256K X 32) JEDEC 
64 PIN ZIP 


1 MEG (128K X 8) 
32 PIN DIP 
[dual chip enable] 
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SSD CROSS REFERENCE GUIDE 


EDI P/N 

IDT P/N 

DIRECT 

EQUIVALENT 

IDT P/N 

SIMILAR 

PART 

EDI 

ORG/PACKAGE 

EDI8M8130P90CB 



1 MEG (128K X 8) 

EDI8M8130P100CB 



32 PIN DIP 

EDI8M8130P120CB 



[dual chip enable] 

EDI8M8130P150CB 



[low power version] 

EDI8M864C50CC 



51 2K (64KX8) 

EDI8M864C60CC 


7M812 

32 PIN DIP 

EDI8M864C70CC 


7M812 


EDI8M864C80CC 


7M812 


EDI8M864C90CC 


7M812 


EDI8M864C1 OOCC 


7M812 


EDI8M864C1 20CC 


7M812 


EDI8M864C150CC 


7M812 


EDI8M864C50CB 


7M812 


EDI8M864C60CB 


7M812 


EDI8M864C70CB 


7M812 


EDI8M864C80CB 


7M812 


EDI8M864C90CB 


7M812 


EDI8M864C1 OOCB 


7M812 


EDI8M864C1 20CB 


7M812 


EDI8M864C1 50CB 


7M812 


EDH81H256C-55 

7MC156S55CS 

7MP156 

256K (256K X 1) 

EDH81H256C-70 

7MC156S70CS 


28 PIN SIP 

EDH84H64C-35CC-D3 


7MP456 

256K (64K X 4) 

EDH84H64C-45CC-D3 



24 PIN DIP 

EDH84H64C-55CC-D3 




EDH84H64C-35CMHR-D3 




EDH84H64C-35CMHR-D3 




EDH84H64C-35CMHR-D3 




EDH84H64C-35CMHR-D3 




EDH84H64C-35CC-S 

7MP456S35S 


256K (64K X 4) 

EDH84H64C-45CC-S 

7MP456S45S 


28 PIN SIP 

EDH84H64C-55CC-S 

7MP456S55S 



EDH8808HC-55CMHR 


8M864L55CB 

64K (8K X 8) 

EDH8808HC-70CMHR 


8M864L75CB 

28 PIN DIP 

EDH8808C-1 OCMHR 

8M864L85CB 



EDH8808C-1 2CMHR 

8M864L120CB 



EDH8808C-1 5CMHR 

8M864L150CB 



EDH8808CI-20CMHR 

8M864L150CB 



EDH8808CL-25CMHR 

8M864L150CB 



EDH8808A-1 OCMHR 

7M864L85CB 



EDH8808A-1 2CMHR 

7M864L120CB 



EDH8088A-1 5CMHR 

7M864L150CB 



EDH8808AL-20CMHR 

7M864L150CB 



EDH8808AL-25CMHR 

7M864L150CB 



EDH8832C-12C 

8M856L85C 

7M856S 

256K (32 K X 8) 

EDH8832C-15C 

8M856L85C 

7M856S 

28 PIN DIP 

EDH8832C-20C 

8M856L85C 

7M856S 


EDH8832C-1 2CMHR 

8M856L100CB 

7M856S 


EDH8832C-1 5CMHR 

8M856L1 OOCB 

7M856S 


EDH8832C-20CMHR 

8M856L100CB 

7M856S 


EDH8832HC-45CMHR 

7M856S45CB 

8M856L 

256K (32 K X 8) 

EDH8832HC-55CMHR 

7M856S55CB 

8M856L 

28 PIN DIP 

EDH8832HC-70CMHR 

7M856S65CB 

8M856L 


EDH8832HC-85CMHR 

7M856S75CB 

8M856L 
































SSD CROSS REFERENCE GUIDE 


MICRON TECHNOLOGY P/N 


MT85C81 28-30 
MT85C81 28-35 
MT85C8 128-45 


MT85C1 632-30 
MT85C1 632-35 
MT85C1 632-45 


MT85C1 664-30 
MT85C1 664-35 
MT85C1 664-45 


MT8C1 6256-30 
MT8C1 6256-35 
MT8C1 6256-45 


MT8C3216-15 
MT8C32 16-20 
MT8C3216-25 
MT8C32 16-30 
MT8C32 16-35 
MT8C32 16-45 


MT8C3264-25 

MT8C3264-30 

MT8C3264-35 

MT8C3264-45 


MT8C32256-30 

MT8C32256-35 

MT8C32256-45 


MOSAIC P/N 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


8M824S30C 

8M824S35C 

8M824S45C 


8M612S30C 

8M612S35C 

8M612S45C 


8M624S30C 

8M624S35C 

8M624S45C 


7MB4066S30P 

7MB4066S35P 

7MB4066S45P 


7MP4031S15Z 

7MP4031S20Z 

7MP4031S25Z 

7MP4031S30Z 

7MP4031S35Z 

7MP4031S35Z 


7MP4036S25Z 

7MP4036S30Z 

7MP4036S35Z 

7MP4036S35Z 


7MP4045S30Z 

7MP4045S35Z 

7MP4045S45Z 



IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


MICRON 

ORG/PACKAGE 


1 MEG (128KX8) JEDEC 
32 PIN DIP 


51 2K (32KX 16) JEDEC 
40 PIN DIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 


4 MEG (256KX16) JEDEC 
48 PIN DIP 


512K (1 6K X 32) JEDEC 
64 PIN ZIP 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


8 MEG (25 6 K X 32) JEDEC 
64 PIN ZIP 


MOSAIC 

ORG/PACKAGE 


MS1256CS-25 

MS1256CS-35 


7MP156, 7MC156 

7MP156, 7MC156 

256K (256K X 1) 

25 PIN SIP 

MS8128SLU-55 

MS8128SU-70 

MS8128SL-10 

8M824S50C 

8M824S70C 

8M824S70C 

8M824SXXN, 8MP824 

1 MEG (128K X 8) 

32 PIN DIP 

MS8256RKL-10 

MS8256RKL-12 


7MP4034 

7MP4034 

2 MEG (256K X 8) 

32 PIN SIP 

MS8512FKX-85 

MS8512FKX-10 

MS8512FKX-12 

7M4048L85N 

7M4048L100N 

7M4048L120N 


4 MEG (512KX8) JEDEC 

32 PIN DIP 

MS8512SCMB-85 

MS8512SCMB-10 

MS8512SCMB-12 

7M4048SB5CB 

7M4048S100CB 

7M4048S120CB 


4 MEG (512KX8) JEDEC 

32 PIN DIP 

MS8512SC-45 

MS8512SC-55 

MS8512SC-70 

7MB4048S45P 

7MB4048S50P 

7M4048L70N 


4 MEG (512KX8) JEDEC 

32 PIN DIP 

MS851 2SCMB-45 
MS8512SCMB-55 

MS851 2SCMB-70 

7M4048S45CB 

7M4048S50CB 

7M4048S70CB 


4 MEG (512KX8) JEDEC 

32 PIN DIP 

MS8512RKX-10 

MS8512RKX-12 

MS8512RKX-15 

7MP4008L100S 

7MP4008L100S 

7MP4008L100S 

7MP4058L100S 

7MP4058L120S 

7MP4058L120S 

! 

4 MEG (512KX8) 

36 PIN SIP 


MS1664FKX-30 

MS1664FKX-35 

MS1664FKX-45 


8M624S30C 

8M624S35C 

8M624S45C 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 


















































SSD CROSS REFERENCE GUIDE 


MOSAIC P/N 

IDT P/N 

DIRECT 

EQUIVALENT 

MS1664BCX-25 

MS1664BCX-35 

MSI 664BCXMB-25 

MSI 664BCXMB-35 

7M624S25C 

7M624S35C 

7M624S25CB 

7M624S35CB 

MS3216RKX-15 

MS3216RKX-20 

MS3216RKX-25 

MS3216RKX-35 

MS3216RKX-45 

7MP4031S15Z 

7MP4031S20Z 

7MP4031S25Z 

7MP4031S35Z 

7MP4031S35Z 

PUMA 2S1000 

7M4003SXXCH 

PUMA 2E1000 

7M7004SXXCH 

MS3264FKX-25 

MS3264FKX-35 

MS3264FKX-45 

MS3264FKX-55 

7M4017S35C 

7M4017S40C 

7M4017S50C 

MS3264RKX-25 

MS3264RKX-35 

MS3264RKX-45 

7MP4036S25Z 

7MP4036S35Z 

7MP4036S45Z 

MS32256FKX-35 

MS32256FKX-45 

MS32256FKX-55 

7M4067S35C 

7M4067S45C 

7M4067S55C 

MS32256RKX-35 

MS32256RKX-45 

MS32256RKX-55 

7MP4045S35Z 

7MP4045S45Z 

7MP4045S55Z 


IDT P/N 
SIMILAR 
PART 


MISC. VENDORS P/N 


AEP 


AEPSS4K32 


AEPSS8K32 


AEPSS64K8 


AEPSS256K8 


AEPSS256K9-25 

AEPSS256K9-35 

AEPSS256K9-45 

AEPSS256K9-55 


AEPSS128K8 


AEPSS32K16 


AEPSS128K16 


AEPSS2M8 


AEPSS512K8-35 

AEPSS512K8-55 

AEPSS512K8-70 

AEPSS512K8-85 

AEPSS512K8-10 

AEPSS512K8-12 


AEPSS512K8-10SL 

AEPSS512K8-12SL 



7MP4036S25Z 



IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 



7MC4032 


7MC4032 


7M812 


7MP4034 


7MB4040 

7MB4040 

7MB4040 

7MB4040 


8M824, 8MP824 


8M612, 8MP612 


7M4016 


NA 

NA 


7MP4008S35S 

7MP4008S55S 

7MP4008S70S 

7MP4008S70S 

7MP4008S70S 

7MP4008S70S 


7MP4008L100S 

7MP4008L100S 



MOSAIC 

ORG/PACKAGE 


1 MEG (64KX16) 
40 PIN DIP 


512K (16K X 32) JEDEC 
64 PIN ZIP 


1 MEG (32K X 32) 
66 PIN HIP 


1 MEG (32K X 32) EEPROM 
66 PIN HIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


8 MEG (256K X 32) 
60 PIN DIP 


8 MEG (256K X 32) JEDEC 
64 PIN ZIP 


MISC. VENDORS 
ORG/PACKAGE 


128K (4KX32) 


256K (8KX32) 


51 2K (64K X 8) 


2 MEG (256K X 8) 


2 MEG (256K X 9) 
44 PIN SIP 


1 MEG (128K X 8) 


51 2K (32KX 16) 


2 MEG (128K X16) 


16 MEG (2MX8) 
40 PIN SIP 


4 MEG (512KX8) 
36 PIN SIP 


4 MEG (512KX8) 
36 PIN SIP 
[low power version] 
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SSD CROSS REFERENCE GUIDE 


MISC. VENDORS P/N 


ARRAY TECHNOLOGY 


AT212SZ-15 

AT212SZ-20 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 



HM-8808S, AS- 100 
HM-8808B, AB-120 
HM-8808. A-150 


HM-8816HB-70 

HM-8816H-85 

HM-92560 



MB85403A-40 

MB85403A-50 


MB85410-30 

MB85410-40 


MB8541 1-35 
MB8541 1-40 


MB85414-30 

MB85414-40 


MB85415-35 

MB85415-40 


MB85420-40 

MB85420-50 


HITACHI 


HM66203-10 

HM66203-12 

HM66203-15 


HM66203L-10 

HM66203L-12 

HM66203L-15 


HM66204-12 

HM66204-15 


HM62256P-8 

HM62256P-10 

HM62256P-12 


HM62256LP-8 

HM62256LP-10 

HM62256LP-12 


7MP4031S25Z 

7MP4031S35Z 



8M824L100N 

8M824L100N 


7M856S85C 

7M856S85C 

7M856S85C 


8M856L85C 

8M856L85C 

8M856L85C 


7MP4031S25Z 

7MP4031S35Z 


7MP4034S35Z 

7MP4034S45Z 


8M824, 8MP824 
8M824, 8MP824 
8M824, 8MP824 


8M824L, 8MP824L 
8M824L, 8MP824L 
8M824L, 8MP824L 


MISC. VENDORS 
ORG/PACKAGE 


512K (16K X 32) 

94 PIN ZIP 

REGISTERED. SEP. I/O 


51 2K (16K X 32) 
64 PIN DIP 
REGISTERED 


51 2K (32K X 16) JEDEC 
40 PIN DIP 


256K (16K X 16) 
40 PIN DIP 


64K (8K X 8) JEDEC 
28 PIN DIP 


128K (16KX8) JEDEC 
28 PIN DIP 
256K (32K X 8), 

(16KX 16) 
SYNCHRONOUS 
48 PIN DIP 


256K (16K X 16) 
36 PIN DSIP 


2 MEG (256K X 8) 
44 PIN DSIP 


51 2K (64KX8) JEDEC 
60 PIN ZIP 


512K (64KX9) 
70 PIN ZIP 


512K (16K X 32) JEDEC 
64 PIN ZIP 


512K (16KX36) 
70 PIN ZIP 


2 MEG (256K X 8) JEDEC 
60 PIN ZIP 



1 MEG (128K X 

8) 

32 PIN DIP 


1 MEG (128K X 

8) JEDEC 

32 PIN DIP 


[low power version] 

1 MEG (128K X 

8) JEDEC 

32 PIN DIP 


256K (32K X 8) 


28 PIN DIP 


256K (32 K X 8) 


28 PIN DIP 


LOW POWER 
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SSD CROSS REFERENCE GUIDE 


MISC. VENDORS P/N 


INOVA 


S128K8-55C 

S128K8-70C 

S128K8-85C 

S128K8-70M 

S128K8-85M 

S128K8-100M 

S128K8-120M 


S128K8L-70MC 


S32K8-55C 

S32K8-70C 

S32K8-85C 

S32K8-70M 

S32K8-85M 

S32K8-100M 


LOGIC DEVICES 


LMM4016-25 
LMM4016-35 
LMM40 16-45 
LMM4016-55 


LMM624-25 

LMM624-35 

LMM624-45 

LMM624-55 


LMM824-40 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


MISC. VENDORS 
ORG/PACKAGE 


LMM824-45 


LMM824-50 


LMM824-60 


LMM824-70 


LMM824-85 
LMM824-1 00 


LMM456-25 

LMM456-30 

LMM456-35 

LMM456-45 


MARCONI 


SF63000 


MEMORY X 


MXS32032LZ 


MICROELECTRONICS 


MS12808 (100ns) 
MSI 2808 (120ns) 
MSI 2808 (150ns) 


8M824S50C 

8M824S60C 

8M824S70C 

8M824S70CB 

8M824S85CB 

8M824S100CB 

8M824S100CB 



7M856S50C 

7M856S70C 

7M856S85C 

7M856S65CB 

7M856S75CB 

7M856S90CB 


7M4016S25C 
7M4016S35C 
7M4016S45C 
7M401 6S55C 


7M624S25C 

7M624S35C 

7M624S45C 

7M624S55C 


8M824S40C 
8M824S40N 
8M824S45C 
8M824S45N 
8M824S50C 
8M824S50N 
8M824S60C 
8M824S60N 
8M824L70N 
8M824S70C 
8M824S70N 
8M824L85N 
8M824L1 00N 


7MP456S25S 

7MP456S30S 

7MP456S35S 

7MP456S45S 


8M824SXXN, 8MP824 

1 MEG(128KX8) JEDEC 

8M824SXXN, 8MP824 

32 PIN DIP 

8M824S70CB 

1 MEG (128K X 8) JEDEC 

32 PIN DIP 


[low power version] 

8M856L 

256K (32K X 8) JEDEC 

28 PIN DIP 

8M856LXXCB 




4 MEG (256KX16) 
48 PIN DIP 


1 MEG (64KX 16) 
40 PIN DIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 


8M824L100N 

8M824L100N 

8M824L100N 


256K (64KX4) 
28 PIN SIP 


1 MEG (256KX 16), 
(512KX8) 

48 PIN DIP 


1 MEG (32 K X 32) 
80 PIN ZIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 
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SSD CROSS REFERENCE GUIDE 


MISC. VENDORS P/N 


MITSUBISHI 


MH12808TNA-85 

MH12808TNA-10 

MH12808TNA-12 

MH12808TNA-15 


MH12908TNA-85 

MH12908TNA-10 

MH12908TNA-12 

MH12908TNA-15 


MH25608TNA-85L 
MH25608TNA-10L 
MH25608TN A-1 2L 
MH25608TN A-1 5L 


MH25608TNA-85H 
MH25608TN A-1 OH 
MH25608TNA-12H 
MH25608TNA-15H 


MH51208SN-70L 

MH51208SN-85L 

MH51208SN-10L 

MH51208SN-12L 

MH51208SN-15L 


MH51208SN-70H 

MH51208SN-85H 

MH51208SN-10H 

MH51208SN-12H 

MH51208SN-15H 


MH25608S1N-70 

MH25608S1N-85 

MH25608S1N-10 

MH25608S1N-12 

MH25608S1N-15 


MOTOROLA 


MCM3264-20 

MCM3264-25 

MCM3264-30 


MCM8256-20 

MCM8256-25 

MCM8256-30 


MOSEL 


MS881 28 (100ns) 
MS88128 (120ns) 
MS88128 (150ns) 


NEC 


MC-120 


VALTRONIC 


Ml 07-1 00 
Ml 07-1 20 
M107-150 


XXX (120ns) 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 
SIMILAR 
PART 


MISC. VENDORS 
ORG/PACKAGE 


8M824L85N 

8M824L100N 

8M824L100N 

8M824L100N 



7MP4036S20Z 

7MP4036S25Z 

7MP4036S30Z 


8M824S50C 

8M824S50C 

8M824S50C 


8M824S50C 


7M624S100C 

7M624S100C 

7M624S100C 


7M856S85C 


8M824S, 8MP824 

8M824S, 8MP824 

8M824S, 8MP824 

8M824S, 8MP824 

1 MEG (128K X 8) JEDEC 

32 PIN DIP 

8M824L.8M824S.8MP824 

1 MEG (128K X 8) JEDEC 

8M824L,8M824S,8MP824 

32 PIN DIP 

8M824L.8M824S.8MP824 


8M824L,8M824S,8MP824 


7MP4034 

2 MEG (256K X 8) JEDEC 

7MP4034 

32 PIN DIP 

7MP4034 


7MP4034 


7MP4034 

2 MEG (256K X 8) JEDEC 

7MP4034 

32 PIN DIP 

7MP4034 

[low power version] 

7MP4034 


7MP4008 

4 MEG (512KX8) 

7MP4008 

64 PIN SIMM 

7MP4008 


7MP4008 


7MP4008 


7MP4008 

4 MEG (512KX8) 

7MP4008 

64 PIN SIMM 

7MP4008 

[low power version] 

7MP4008 


7MP4008 


7MP4034 

2 MEG (256K X 8) 

7MP4034 

35 PIN SIMM 

7MP4034 


7MP4034 


7MP4034 




7MP4034S20Z 

7MP4034S25Z 

7MP4034S25Z 


8M824SXXN, 8MP824 


8M824SXXN, 8MP824 


8M624, 8MP624 



2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


2 MEG (256K X 8) JEDEC 
60 PIN ZIP 


1 MEG(128KX8) JEDEC 
32 PIN DIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 


1 MEG (64K X 16) 
40 PIN DIP 


256K (32K X 8) JEDEC 
28 PIN DIP 
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SSD CROSS REFERENCE GUIDE 


MISC. VENDORS P/N 


VITAREL 


VMS10A24-100 

VMS10A24-150 

VMS10A24-200 


VMS32K8-45 

VMS32K8-55 

VMS32K8-70 


VMS128K8M-55 

VMS128K8M-60 


WHITE TECHNOLOGY 


WS-128K8-70CM 


ZYREL 


Z1 08-10 
Z108-15 


IDT P/N 
DIRECT 
EQUIVALENT 


7M856S45C 

7M856S50C 

7M856S70C 


8M824S50C 

8M824S60C 


8M824S70CB 


8M824S70C 

8M824S70C 


IDT P/N 
SIMILAR 
PART 


MISC. VENDORS 
ORG/PACKAGE 


8M824SXXN, 8MP824 

7M624, 

8M624, 8MP624 

1 MEG (64KX 16), 

(128KX8), (64KX8) 

40 PIN DIP 

8M856L 

256K (32K X 8) JEDEC 

28 PIN DIP 

8M824SXXN, 8MP824, 

8M824L 

1 MEG (128K X 8) JEDEC 

32 PIN DIP 


8M824SXXN, 8MP824 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 


1 MEG (128K X 8) JEDEC 
32 PIN DIP 


1.9 


13 























TECHNOLOGY AND CAPABILITIES 




AIM Hi oo 1 A OH I TV 
I ’j j ft A 4 L«,^a ;*■* DILI f i 


:: pi 


PROili ir 

i i f V.* 


l“f. 

if 1 


PRODUCT 


o 


3 fesWK 


fyl §*** il# 


if 


50 ! ?< 




IDT... LEADING THE CMOS FUTURE 


A major revolution is taking place in the semiconductor 
industry today. A new technology is rapidly displacing older 
NMOS and bipolar technologies as the workhorse of the 80’s 
and beyond. That technology is high-speed CMOS. Integrated 
Device Technology, a company totally predicated on and 
dedicated to implementing high-performance CMOS products, 
is on the leading edge of this dramatic change. 

Beginning with the introduction of the industry’s fastest 
CMOS 2K x 8 static RAM, IDT has grown into a company with 
multiple divisions producing a wide range of high-speed 
CMOS circuits that are, in almost every case, the fastest 
available. These advanced products are produced with IDT’s 
proprietary CEMOS™ technology, a twin-well, dry-etched, 
stepper-aligned process utilizing progressively smaller 
dimensions. 

From inception, IDT’s product strategy has been to apply 
the advantages of it’s extremely fast CEMOS technology to 
produce the integrated circuit elements required to implement 
high-performance digital systems. IDT’s goal is to provide the 
circuits necessary to create systems which are far superior to 
previous generations in performance, reliability, cost weight 
and size. Many of the company’s innovative product designs 
offer higher levels of integration, advanced architectures, 
higher density packaging and system enhancement features 
that are establishing tomorrow’s industry standards. The 
company is committed to providing its customers with an ever- 
expanding seriesof these high-speed, lower-power 1C solutions 
to system design needs. 

IDT’s commitment, however, extends beyond state-of-the- 
art technology and advanced products to providing the highest 


level of customer service and satisfaction in the industry. 
Producing products to exacting quality standards that provide 
excellent, tong-term reliability is given the same level of 
importance and priority as device performance. IDT is also 
dedicated to delivering these high-quality advanced products 
on time. The company would like to be known not only for its 
technological capabilities, but also for providing its customers 
with quick, responsive and courteous service. 

I DT’s product families are available in both commercial and 
military grades. As a bonus, commercial customers obtain the 
benefits of military processing disciplines, established to meet 
or exceed the stringent criteria of the applicable military 
specifications. 

IDT is the leading U.S. supplier of high-speed CMOS 
circuits. The company’s high-performance fast SRAM , FCT 
logic family, high-density modules, FIFOs, complex logic 
products, specialty memories, ECLI/OBiCEMOS™ memories, 
RISC subsystems, and the 32-bit RISC microprocessorfamily 
complement eachotherto provide high-speed CMOS solutions 
to a wide range of applications and systems. 

Dedicated to maintaining its leadership position as a state- 
of-the-art 1C manufacturer, IDT will continue to focus on 
maintaining its technology edge as well as developing a 
broader range of innovative products. New products and 
speed enhancements are continuously being added to each 
of the existing product families and additional product lines will 
be introduced. Contact your IDT field representative orfactory 
marketing engineer to determine the latest product offerings. 
If you’re building state-of-the-art equipment, IDT wants to help 
you solve some of your design problems. 
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IDT MILITARY AND DESC-SMD PROGRAM 


IDT is a leading supplier of military, high-speed CMOS devices on Standard Military Drawings (SMD). The SMD 
circuits. The company’s high-performance Static RAMs, FCT program allows standardization of militarized products and 
Logic Family, Complex Logic (CLP), FIFOs, Specialty reduction of the proliferation of non-standard source control 
Memories (SMP), ECL I/O BiCMOS Memories, 32-bit RISC drawings. This program will go far toward reducing the need 
Microprocessor, RISC Subsystems and high-density for each defense contractor to make separate specification 
Subsystems Modules product lines complement each other to control drawings for purchased parts. IDT plans to have 
provide high-speed CMOS solutions to a wide range of SMDs for many of its product offerings. Presently, IDT has 88 
military applications and systems. Most of these product lines devices which are listed or pending listing. The devices are 
offer Class B products which are fully compliant to the latest from IDT’s SRAM, FCT Logic family, Complex Logic (CLP), 
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT FIFOs and Specialty Memories (SMP) product families. IDT 
offers Radiation Tolerant (RT) , as well as Radiation Enhanced expects to add another 20 devices to the SMD program in the 
(RE), products. near future. Users should contact either IDT or DESC for 

IDT has an active program with the Defense Electronic current status of products in the SMD program. 

Supply Center (DESC) to list all of IDT’s military compliant 

SMD SMD SMD 

SRAM IDT LOGIC IDT ~~CLP IDT 

84036/D 6116 5962-87630/B 54FCT244/A 5962-87708/A 39C10B&C 

5962-88740 6116LA 5962-87629/C 54FCT245/A 5962-88535 39C01 

84132/B 6167 5962-86862/A 54FCT299/A 5962-88533/A 49C460A 

5962-86015/A 7187 5962-87644/A 54FCT373/A 5962-88613 39C60A 

5962-86859 6198/7198/7188 5962-87628/C 54FCT374/A 5962-88643 49C410 

5962-86705/A 6168 5962-87627 54FCT377/A 5962-88743 75C48S 

5962-85525/A 7164 5962-87654/A 54FCT138/A 5962-XXXXX 75C58 

5962-88552 71256L 5962-87655 54FCT240/A 5962-XXXXX 75C458S 

5962-88662 71256S 5962-87656/A 54FCT273/A 5962-89517 49C402/A 

5962-88611 71682L 5962-89533 54FCT861A/B 5962-86893 721 6L 

5962-88681 /A 71258S 5962-89506 54FCT827A/B 5962-87686 721 7L 

5962-88545 71258L 5962-88575 54FCT841A/B 5962-88733 7210 

5962-88544 71257L 5962-88608 54FCT821A/B 5962-XXXXX 49C402L 

5962-88725/A 71257S 5962-88543/A 54FCT521/A 5962-XXXXX 7320L 

5962-89690 6116 5962-88640 54FCT161/A 5962-XXXXX 7321 L 

5962-89691 7164 5962-88639 54FCT573/A 5962-XXXXX 7383L 

5962-89692 7188 5962-88656 54FCT823A/B 5962-XXXXX 7209L 

5962-89712 71982 5962-88657 54FCT163/A 

5962-88674 54FCT825A/B 

SMP IDT 5962-88661 54FCT863A/B | 

5962-88736 54FCT520A/B 

5962-86875/A 7130/7140 5962-88775 54FCT646A/B 

5962-87002/A 7132/7142 5962-89508 54FCT139/A 

5962-88610/A 7133S/7143S 5962-89665 54FCT824A/B 

5962-88665/A 7133L/7143L 5962-88651 54FCT533/A 

5962-88652 54FCT182/A 

FIFO IDT 5962-88653 54FCT645A/B 

5962-88654 54FCT640A/B 

5962-87531 7201 LA 5962-88655 54FCT534/A 

5962-86846/A 72404 5962-89767 54FCT540/A 

5962-88669 7203S 5962-89766 54FCT541/A 

5962-89568 7204L 5962-89733 54FCT191/A 

5962-89536 7202L 5962-89732 54FCT241/A 

5962-89863 7201 S 5962-89652 54FCT399/A 

5962-89523 72403L 5962-89513 54FCT574/A 

5962-89666 7200L 5962-89731 54FCT833A/B 

5962-89942 721 03L 5962-88675 54FCT845A/B 

5962-89943 721 04L 5962-89730 54FCT543/A 

5962-89567 7203L 
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RADIATION HARDENED TECHNOLOGY 


IDT manufactures and supplies radiation hardened products 
for military/aerospace applications. Utilizing special processing 
and starting materials, IDT’s radiation hardened devices are 
able to survive in hostile radiation environments. In total dose, 
dose rate and environments where single event upset is of 
concern, IDT products are designed to continue functioning 
without loss of performance. I DT can supply all its products on 
these processes. Total Dose radiation testing is performed in- 


house on an ARACOR X-Ray system. External facilities are 
utilized for device research on gamma cell, LINAC and other 
radiation equipment. IDT has an on-going research and 
development program for improving radiation handling 
capabilities (See “IDT Radiation Tolerant/Enhanced Products 
for Radiation Environments” in Section 3) of IDT products/ 
processes. 
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IDT LEADING EDGE CEMOS TECHNOLOGY 


HIGH-PERFORMANCE CEMOS 

From IDTs beginnings in 1980, it has had a belief in and a 
commitment to CMOS. The company developed a high- 
performance version of CMOS, called enhanced CMOS 
(CEMOS), that allows the design and manufacture of leading- 
edge components. It incorporates the best characteristics of 
traditional CMOS, including low power, high noise immunity 


and wide operating temperature range; it also achieves speed 
and output drive equal or superior to bipolar Schottky TTL. 
The last decade has seen development and production of four 
“generations” of IDT’s CEMOS technology with process 
improvements which have reduced IDT's electrical effective 
(Left) gate lengths by more than 50 percent from 1 .3 microns 
(millionths of a meter) in 1981 to 0.6 microns in 1989. 
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Figure 1. 


Continual advancement of CEMOS technology allows IDT 
to implement progressively higher levels of integration and 
achieve increasingly fasterspeeds maintaining the company’s 
established position as the leader in high-speed CMOS 
integrated circuits. In addition, the fundamental process 
technology has been extended to add bipolar elements to the 
CEMOS platform. IDT’s BiCEMOS process combines the 
ultra-high speeds of bipolar devices with the lower power and 
cost of CMOS, allowing us to build even faster components 
than straight CMOS at a slightly higher cost. 



Figure 2. Fifteen-Hundred-Power Magnification Scanning Electron 
Microscope (SEM) Photos of the Four Generations of IDT’s CEMOS 
Technology 
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Figure 3. IDT CEMOS Device Cross Section 


Figure 4. IDT CEMOS Built-In High Alpha Particle Immunity 


ALPHA PARTICLES 

Random alpha particles can cause memory cells to 
temporarily lose their contents or suffer a “soft error.” T raveling 
with high energy levels, alpha particles penetrate deep into an 
integrated chip. As they burrow into the silicon, they leave a 
trail of free electron-hole pairs in their wake. 

The cause of alpha particles is well documented and 
understood in the industry. IDT has considered various 
techniquesto protect the cellsfromthis hazardous occurrence. 
These techniques include dual-well structures (Figures 3 and 
4) and a polymeric compound for die coating. Presently, a 
polymeric compound is used in many of IDTs SRAMs; however, 
the specific techniques used may vary and change from one 
device generation to the next as the industry and IDT improve 
the alpha particle protection technology. 

LATCHUP IMMUNITY 

A combination of careful design layout, selective use of 
guard rings and proprietary techniques have resulted in virtual 
elimination of latchup problems often associated with older 
CMOS processes (Figure 5). The use of NPN and N-channel 
I/O devices eliminates hole injection latchup. Double guard 
ring structures are utilized on all input and output circuits to 
absorb injected electrons. These effectively cutoff the current 
paths into the internal circuits to essentially isolate I/O circuits. 
Compared to older CMOS processes which exhibit latchup 
characteristics with trigger currents from 10-20mA, IDT 
products inhibit latchup at triggercurrents substantially greater 
than this. 



(a) Section A-A o i 2 3 4 5 6 7 

(b) Collector Supply Voltage Vcc (V) 
Typical 
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Figure 5. IDT CEMOS Latchup Suppression 
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SURFACE MOUNT TECHNOLOGY 
AND 

IDT’S MODULE PRODUCTS 


Requirements for circuit area reduction, utilizing the most 
efficient andcompact component placement possible and the 
needs of production manufacturing for electronics assemblies 
are the driving forces behind the advancement of circuit-board 
assembly technologies. These needs are closely associated 
with the advances being made in surface mount devices 
(SMD) and surface mount technology (SMT) itself. Yet, there 
are two major issues with SMT in production manufacturing of 
electronic assemblies: high capital expenditures and com- 
plexity of testing. 

The capital expenditure required to convert to efficient 
production using SMT is still too high for the majority of 
electronics companies, regardless of the 20-60% increase in 
the board densities which SMT can bring. Because of this high 
barrier to entry, we will continue to see a large market segment 
[large even compared to the exploding SMT market] using 
traditional through-hole packages (i.e. DIPs, PGAs, etc) and 
assembly techniques. How can these types of companies 
take advantage of SMD and SMT? Let someone else, such 
as IDT, do it forthem by investing time and money in SMT and 
then in return offer through-hole products utilizing SMT proc- 
esses. Products which fit this description are multi-chip 
modules, consisting of SMT assembled SMDs on a through- 
hole type substrate. Modules enable companies to enjoy SMT 
density advantages and traditional package options without 
the expensive startup costs required to do SMT in-house. 

Although subcontracting this type of work to an assembly 
house is an alternative, there still is the other issue of testing, 
an area where many contract assembly operations fall short 
of IDT's capability and experience. Prerequisites for ade- 
quate module testing sophisticated high performance par- 
ametric testers, customized test fixtures, and most impor- 
tantly the experience to tests today's complex electronic 
devices. Companies can therefore take advantage of IDT's 
experience in testing and manufacturing high performance 
CMOS multi-chip modules. 

At IDT, SMD components are electrically tested, environ- 
mentally screened, and performance selected for each IDT 
module. All modules are 1 00% tested as if they are a separate 
functional component and are guaranteed to meet all speci- 
fied parameters at the module output without the customer 
having to understand the modules' internal workings. 


Other added benefits companies get by using IDT’s CMOS 
module products are: 

1 ) a wide variety of high performance, through-hole prod- 
ucts utilizing SMD packaged components, 

2) fast speeds compared with NMOS based products, 

3) low power consumption compared with bipolar tech- 
nologies, and 

4) low cost manufacturability compared with GaAs based 
products. 

IDT has recognized the problems of SMT and began 
offering CMOS modules as part of its standard product port- 
folio. IDT modules combine the advantages of: 

1) the low power characteristics of IDT’s CEMOS™ and 
BiCEMOS™ products, 

2) the density advantages of first class SMD components 
including those from IDT's components divisions, and 

3) experience in system level design, manufacturing, and 
testing with its own in-house SMT operation. 

IDT currently has two divisions (Subsystems and RISC 
Subsystems) dedicated to the development of module prod- 
ucts ranging from simple memory modules to complex VME 
sized application specific modules to full system level CPU 
boards. These modules have surface mount devices as- 
sembled on both sides of either a multi-layer glass filled epoxy 
(FR-4) or a multi-layer co-fired ceramic substrate. Assembled 
modules come available in industry standard through-hole 
packages and other space-saving module packages. Indus- 
try proven vapor-phase or IR reflow techniques are used to 
solder the SMDs to the substrate during the assembly proc- 
ess. Because of our affiliation with IDT’s experienced semi- 
conductor manufacturing divisions, we thoroughly under- 
stand and therefore test all modules to the applicable da- 
tasheet specifications and customer requirements. 

Thus, IDT is able to offer today’s electronic design engi- 
neers a unique solution for their “need-more-for-less” 
problem modules. These high speed, high performance 
products offer the density advantages of SMD and SMT, the 
added benefit of low power CMOS technology, and through- 
hole packaged electronics without the high cost of doing it in- 
house. 
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES 


Integrated Device Technology is headquartered in Santa 
Clara, California — the heart of the “Silicon Valley." The 
company’s operations are housed in seven facilities totaling 
over 500,000 square feet. These facilities house all aspects 
of business from research and development to design, wafer 
fabrication, assembly, environmental screening, test and 
administration. In-house capabilities include scanning electron 
microscope (SEM) evaluation, particle impact noise detection 
(PIND), plastic and hermetic packaging, military and 
commercial testing, burn-in, life test and a full complement of 
environmental screening equipment. 

The over-200, 000-square-foot corporate headquarters 
campus is composed of four buildings. The largest facility on 
this site is a 100,000 square foot, two-building complex. The 
first building, a 60,000 square foot facility, is dedicated to the 
Complex Logic, Standard Logic and RISC Microprocessor 
product lines, as well as hermetic and plastic package 
assembly, logic products’ test, burn-in, mark and QA, and a 
reliability/failure analysis lab. 

IDT’s Packaging and Assembly Process Development 
teams are located here. To keep pace with the development 
of new products and to enhance the IDT philosophy of 
“Innovation,” these teams have ultra modern, integrated and 
correspondingly sophisticated equipment and environments 
at their disposal. All manufacturing is completed in dedicated 
clean room areas (Class 10K minimum), with all preseal 
operations accomplished under Class 1 00 laminarf low hoods. 

Development of assembly materials, processes and 
equipment is accomplished underafully operational production 
environment to ensure reliability and repeatable product. The 
Hermetic Manufacturing and Process Development team is 
currently producing custom products to the strict requirements 
ofMIL-STD-883. The fully automated plasticfacility iscurrently 
producing high volumes of USA-manufactured product, while 
developing state-of-the-art surface mounttechnology patterned 
after MIL-STD-883. 

The second building of thecomplex houses sales, marketing, 
finance and MIS. 

The RISC Subsystems and Subsystems Modules Divisions 
are located behind the two-building complex in a 54,000 
square foot facility. Also located at this facility are Quality 
Assurance and wafer fabrication services. 

Directly across the street from the two-building complex is 
a newly acquired 50,000 square foot facility that houses 


administrative services, Northwest Area Sales, Human 
Resources, International Planning and Shipping and Receiving 
functions. 

IDT’s largest and newest facility, opened in 1990 in San 
Jose, California, is a multi-purpose 1 50,000 square foot, ultra 
modern technology development center. This facility houses 
a 25,000 square foot, combined Class 1 (a maximum of one 
particle per cubic foot of 0.2 micron or larger), sub-half-micron 
R&D fabrication facility and a wafer fabrication area. This fab 
supports both production volumes of IDT products, including 
some next generation SRAMs, and the R&D efforts of the 
technology development staff. Technology development efforts 
targeted for the center include advanced silicon processing 
and wafer fabrication techniques. A test area to support both 
production and research is located on-site. The building is 
also the new home of the FIFO and ECL product lines. 

I DT’s second largest facility is located in Salinas, California, 
about an hour away from Santa Clara. This 95,000 square 
foot facility, located on 14 acres, is the Static RAM Division 
and Specialty Memory product line. Constructed in 1 985, this 
facility houses an ultra-modern 25,000 square foot high- 
volume wafer fabrication area measured at Class 2-to-3 (a 
maximum of 2 to 3 particles per cubic foot of 0.2 micron or 
larger) clean room conditions. Careful design and construction 
of this fabrication area created a clean room environment far 
beyond the 1985 average for U.S. fab areas. This made 
possible the production of large volumes of high-density 
submicron geometry, fast static RAMs. This facility also 
houses shipping areas for IDT’s leadership family of CMOS 
static RAMs. This site will expand to accommodate a 250,000 
square foot complex. 

To extend these philosophies while maintaining strict control 
of our processes, IDT has an operational Assembly and Test 
facility located in Penang, Malaysia. This facility assembles 
product to USA standards, with all assemblies done under 
laminarflow conditions (Class 100) until the silicon is encased 
in its final packaging. All products in this facility are 
manufactured to the quality control requirements of MIL-STD- 
883. 

All of IDT’s facilities are aimed at increasing our 
manufacturing productivity to supply ever larger volumes of 
high-performance, cost-effective leadership CMOS products. 




SUPERIOR QUALITY AND RELIABILITY 


Maintaining the highest standards of quality in the industry 
on all products is the basis of Integrated Device Technology's 
manufacturing systems and procedures. From inception, 
quality and reliability are built into all of IDT’s products. Quality 
is “designed in" at every stage of manufacturing - as opposed 
to being “tested-in” later - in order to ensure impeccable 
performance. 

Dedicated commitment to fine workmanship, along with 
development of rigid controls throughout wafer fab, device 
assembly and electrical test, create inherently reliable products. 
Incoming materials are subjected to careful inspections. Quality 
monitors, or inspections, are performed throughout the 
manufacturing flow. 

IDT military grade monolithic hermetic products are designed 
to meet or exceed the demanding Class B reliability levels of 
MIL-STD-883 and MIL-M-38510, as defined by Paragraph 
1.2.1 of MIL-STD-883. 

Product flow and test procedures for all monolithic hermetic 
military grade products are in accordance with the latest 
revision and notice of MIL-STD-883 . State-of-the-art production 
techniques and computer-based test procedures are coupled 
with tight controls and inspections to ensure that products 
meet the requirements for 100% screening. Routine quality 
conformance lot testing is performed as defined in MIL-STD- 
883, Methods 5004 and 5005. 

For IDT module products, screening of the fully assembled 
substrates is performed, in addition to the monolithic level 
screening, to assure package integrity and mechanical 


reliability. All modules receive 100% electrical tests (DC, 
functional and dynamic switching) to ensure compliance with 
the “subsystem” specifications. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that commercial, industrial and military grade products 
consistently meet customerrequirementsforquality, reliability 
and performance. 

SPECIAL PROGRAMS 

Class S. IDT also has all manufacturing, screening and 
test capabilities in-house (except X-ray and some Group D 
tests) to perform complete Class S processing per MIL-STD- 
883 on all IDT products and has supplied Class S products on 
several programs. 

Radiation Hardened. IDT has developed and supplied 
several levels of radiation hardened products for military/ 
aerospace applications to perform at various levels of dose 
rate, total dose, single event upset (SEU), upset and latchup. 
IDT products maintain nearly their same high-performance 
levels built to these special process requirements. The 
company has in-house radiation testing capability used both 
in process development and testing of deliverable product. 
IDT also has a separate group within the company dedicated 
to supplying products for radiation hardened applications and 
to continue research and development of process and products 
to further improve radiation hardening capabilities. 
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QUALITY AND RELIABILITY 






QSP-QUALITY, SERVICE AND PERFORMANCE 


Quality from the beginning, is the foundation for IDT’s 
commitment to supply consistently high-quality products to 
our customers. IDT’s quality commitment is embodied in its all 
pervasive Constant Quality Improvement (CQI) program. 
Everyone who influences the quality of the product-from the 
designer to the shipping clerk-is committed to constantly 
improving the product quality. 

LOGIC PRODUCTS DIVISION’S FOCUS 

To make quantitative constant improvement in the quality 
of our actions that result in the supply of leadership products 
in conformance to the requirements of our customers." 

IDT’s Logic Products Division has dedicated its efforts to 
constant quantitative improvements in quality. The result, a 
supply of leadership products that conform to the requirements 
of our customers. 

LOGIC PRODUCTS DIVISION’S PRODUCT 
ASSURANCE STRATEGY FOR CQI 

Measurable standards are essential to the success of CQI. 
All the processes contributing to the final quality of the product 
need to be monitored, measured and improved upon through 
the use of statistical tools. 

DEVELOPMENT 


FAB 

I 

ASSEMBLY 


PRODUCT FLOW 


Ourcustomers receive the benefit of ouroptimized systems. 
Installed to enhance quality and reliability, these systems 
provide accurate and timely reporting on the effectiveness of 
manufacturing controls and the reliability and quality 
performance of IDT logic products and services. 

ORDER ENTRY 


SERVICE FLOW 


PRODUCTION CONTROL 

I 

SHIPPING 

I 

CUSTOMER SUPPORT 


These systems and controls concentrate on CQI by focusing 
on the following key elements: 

Statistical Techniques 

Using statisticaltechniques, including Statistical Process 
Control (SPC) to determine whether the product/ 
processes are under control. 

Standardization 

Implementing policies, procedures and measurement 
techniquesthat are common across different operational 
areas. 

Documentation 

Documenting and training in policies, procedures, 
measurement techniques and updating through 
characterization/ capability studies. 

Productivity Improvement 

Using constant improvement teams made up from 
employees at all levels of the organization. 

Leadership 

Focusing on quality as a key business parameter and 
strategic strength. 

Total Employee Participation 

Incorporating the CQI program into the IDT Corporate 
Culture. 

Customer Service 

Supporting the customer, as a partner, through 
performance review and pro-active problem solving. 

People Excellence 

Committing to growing, motivating and retaining people 
throughtraining, goal setting, performance measurement 
and review. 

PRODUCT FLOW 

Product quality starts here. IDT has mechanisms and 
procedures in place that monitor and control the quality of our 
development activities. From the calibration of design capture 
libraries through process technology and product 
characterization that establish whether the performance, 
ratings and reliability criteria have been met. This includes 
failure analysis of parts that will improve the prototype product. 

At the pre-production stage once again in-house qualification 
tests assure the quality and reliability of the product. All 
specifications and manufacturing flows are established and 
personnel trained before the product is placed into production. 




Manufacturing 

To makeCQI during the manufacturing stage, control items 
are determined for major manufacturing conditions. Data is 
gathered and statistical techniques are used to control specific 
manufacturing processes that affect the quality of the product. 

In-process and final inspections are fed back to earlier 
processes to improve product quality. All product is burned- 
in (where applicable) before 100% inspection of electrical 
characteristics takes place. 

Products which pass final inspection are then subject to 
Quality Assurance and Reliability Tests. This data is used to 
improve manufacturing processes and provide reliability 
predictions of field applications. 

Inventory and Shipping 

Controls in shipping focus on ensuring parts are identified 
and packaged correctly. Care is also taken to see that the 
correct paperwork is present and the product being shipped 
was processed correctly. 

SERVICE FLOW 

Quality not only applies to the product but to the quality -of 
-service we give our customers. Services is also constantly 
improved. 

Order Procedures 

Checks are made at the order entry stage to ensure the 
correct processing of the Customer’s product. After verification 
and data entry the Acknowledgements (sent to Customers) 
are again checked to ensure details are correct. As part of the 
CQI program, the results of these verifications are analyzed 
using statistical techniques and corrective actions are taken. 

Production Control 

Production Control (P.C.) is responsible for the flow and 
logistics of material as it moves through the manufacturing 
processes. The quality of the actions taken by P.C. greatly 
impinges on the quality of service the customer receives. 
Because many of our customers have implemented Just-in- 
Time (JIT) manufacturing practices, IDT as a supplier also has 


to adopt these same disciplines. As a result, employees 
receive extensive training and the performance level of key 
actions are kept under constant review. These key actions 
include: 

Quotation response and accuracy. 

Scheduling response and accuracy. 

Response and accuracy of Expedites. 

Inventory, management, and effectiveness. 

On time delivery. 

Customer Support 

IDT has a worldwide network of sales offices and Technical 
Development Centers. These provide local customer support 
on business transactions, and in addition, support customers 
on applications information, technical services, benchmarking 
of hardware solutions, and demonstration of various 
Development Workstations. 

The key to CQI is the timely resolution of defects and 
implementation of the corrective actions. This is no more 
important than when product failures are found by a 
customer. When failures are found at the customer's incoming 
inspection, in the production line, or the field application, the 
Logic Products Division Quality Assurance group is the focal 
point for the investigation of the cause of failure and 
implementation of the corrective action. IDT constantly 
improves the level of support we give our customers by 
monitoring the response time to customers that have detected 
a product failure. Providing the customer with an analysis of 
the failure, including corrective actions and the statistical 
analysis of defects, brings CQI full circle-full support of our 
customers and their designs with high-quality products. 

SUMMARY 

In 1990, IDT made the commitment to "Leadershipthrough 
Quality, Service, and Performance Products". 

We believe by following that credo IDT and ourcusotmers 
will be successful in the coming decade. With the 
implementation of the CQI strategy within the Logic Products 
Division, we will satisfy our goal... 

"Leadership through Quality, Service and Performance 

Products". 
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IDT QUALITY CONFORMANCE PROGRAM 


A COMMITMENT TO QUALITY 

Integrated Device Technology’s monolithic and modular 
assembly products are designed, manufactured and tested in 
accordance with the strict controls and procedures required 
by Military Standards. The documentation, design and 
manufacturing criteria of the Quality and Reliability Assurance 
Program were developed and are being maintained to the 
most current revisions of MIL-3851 0 as defined by paragraph 
1.2.1 of MIL-STD-883 and MIL-STD-883 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance 
with paragraph 1.2.1 of MIL-STD-883. State-of-the-art 
production techniques and computer-based test procedures 
are coupled with stringent controls and inspections to ensure 
that products meet the requirements for 1 00% screening and 
quality conformance tests as defined in MIL-STD-883, Methods 
5004 and 5005. 

Product flow and test procedures for all plastic and 
commercial hermef/cproducts are in accordance with industry 
practices for producing highly reliable microcircuits to ensure 
that products meet the IDT requirements for 100% screening 
and quality conformance tests. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that our products consistently meet customer 
requirements for quality, reliability and performance. 

SUMMARY 

Monolithic Hermetic Package Processing Flow 01 

Refer to the Monolithic Hermetic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 

Wafers from each waferfabrication area are subjected 
toScanningElectronMicroscopeanalysison aperiodic 
basis. 

2. Die-Sort Visual Inspection: Wafers are cut and 
separated and the individual die are 100% visually 
inspected to strict IDT-defined internal criteria. 


4. Wire Bond Monitor: Product samples are routinely 
subjected to a strength test per Method 201 1 , Condition 
D, to ensure the integrity of the lead bond process. 

5. Pre-Cap Visual: Before the completed package is 
sealed, 100% of the product is visually inspected to 
Method 2010, Condition B criteria. 

6. Environmental Conditioning: 100% of the sealed 
product is subjected to environmental stress tests. 
These thermal and mechanical tests are designed to 
eliminate units with marginal seal, die attach or lead 
bond integrity. 

7. Hermetic Testing : 1 00% of the hermetic packages 
are subjected to fine and gross leak seal tests to 
eliminate marginally sealed units or units whose 
seals may have become defective as a result of 
environmental conditioning tests. 

8. Pre-Burn-In Electrical Test: Each product is 1 00% 
electrically tested at an ambienttemperatureof+25°C 
to IDT data sheet or the customer specification. 

9. Burn-In: 100% of the Military Grade product is 
burned-in under dynamic electrical conditions to the 
time and temperature requirements of Method 1015, 
Condition D. Except forthe time, Commercial Grade 
product is burned-in as applicable to the same 
conditions as Military Grade devices. 

10. Post-Burn-In Electrical: After burn-in, 1 00% of the 
Class B Military Grade product is electrically tested to 
IDT data sheet or customer specifications over the 
-55°C to +125°C temperature range. Commercial 
Grade products are sample tested to the applicable 
temperature extremes. 

11. Mark: All product is marked with product type and lot 
code identifiers. MIL-STD-883 compliant Military 
Grade products are identified with the required 
compliant code letter. 

12. Quality Conformance Tests: Samples of the Military 
Grade product which have been processed to the 
100% screening tests of Method 5004 are routinely 
subjected to the quality conformance requirements of 
Method 5005. 


3. Die Shear Monitor: To ensure die attach integrity, 
product samples are routinely subjected to a shear 
strength test per Method 2019. 

NOTE: 

1. For quality requirements beyond Class B levels such as SEM analysis, X-Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S screening 
or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 




(SEE NOTE 1) 


WAFER FAB 


Monolithic Hermetic Package Processing Flow 

MIL-STD-883 

TEST METHOD AND CONDITIONS 
IDT SPEC 


WAFER PREP FOR ASSEMBLY 
DIE-SORT VISUAL INSPECTION 


INCOMING 
PREFORMx'-n 
(SAMPLE) \ — * 

INCOMING 
PACKAGE (o ) — ► 
(SAMPLE) 


« — (q) DIE OPTICAL 

INSPECTION SAMPLE 


DIE ATTACH 


INCOMING 
WIRE (SAMPLE) 


©— 


M q) DIE ATTACH 
PUSH TEST 
SAMPLE 


WIRE BOND 


M q) LEAD BOND PULL 
TEST SAMPLE 


PRE-CAP VISUAL 


« — (q) PRE-CAP VISUAL 
INCOMING/TN SAMPLE 

LIDS (SAMPLE) 


SEAL 

BACK MARK 
TEMP CYCLE 
CENTRIFUGE 


] FINE LEAK TEST 


a GROSS LEAK TEST 


FORM 


AS 

REQUIRED 

» 1 I TRIM 


ATTACH 

BUMPER 


AS 

REQUIRED 


HD 


Q ) HERMETICITY SAMPLE: 
(SEE NOTE 3) 

EXTERNAL VISUAL 


PRE BURN-IN 
ELECTRICAL TEST 


2019 

1 

(>2.5kg) 

1 

IDT SPEC 

1 

1 

2011 

1 

(>3.0grams) 

1 

2010 

1 

COND. B 

l 

2010 

COND. B 


IDT SPEC 

I 

IDT SPEC PROVIDES LOT 
I TRACEABILITY 

1010 COND. C, 10 cycles 
I ~65°C TO +150 o C 
2001 COND. E, Y1 Direction 
>30kg (PKG < 5g) 

>20kg (PKG > 5g) 

1014 COND. A or B, 

I <5.0 X 10 -8 ATM/CC/SEC. 
1014 COND. C 


IDT SPEC 


FINE LEAK: GROSS LEAK: 

COND. A or B COND. C 
1014 <5.0 XI O' 8 
I ATM/CC/SEC. 

IDT SPEC 


5004 DC, AC, FUNCTIONAL @ +25°C 
| (SEE NOTE 2) 


SEE FINAL PROCESSING FLOW FOR REMAINDER OF OPERATIONS AND NOTES 
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SUMMARY 

Monolithic Plastic Package Processing Flow 

Refer to the Monolithic Plastic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 


6. Post Mold Cure: Plastic encapsulated devices are 
baked to ensure an optimum plastic seal so as to 
enhance moisture barrier characteristics. 

7. Pre-Burn-In Electrical: Each product is 100% 
electrically tested at an ambient temperature of +25°C 
to IDT data sheet or the customer specification. 

8. Burn-In: Except for MSI Logic family devices where 
it may be obtained as an option, all Commercial 
Grade plastic package products are burned-in 16 
hours at +125°C (or equivalent), utilizing the same 
burn-in conditions as the Military Grade product. 


Topside silicon nitride passivation is all applied to all 
wafers for better moisture barrier characteristics. 

Wafers from each waferfabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 


9. 


Post-Burn-In Electrical: After burn-in, 1 00% of the 
plastic product is electrically tested to IDT data sheet 
or customer specifications at the maximum 
temperature extreme. The minimum temperature 
extreme is tested periodically on an audit basis. 



2. Die-Sort Visual Inspection: Wafers are 100% 
visually inspected to strict IDT defined internal 
criteria. 

3. Die Push Test: To ensure die attach integrity, 
product samples are routinely subjected to die push 
tests. 

4. Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull tests to ensure the integrity 
of the lead bond process. 


10. Mark: All product is marked with product type and lot 
code identifiers. 

1 1 . Quality Conformance Inspection: Samples of the 
plastic product which have been processed to the 
100% screening requirements are subjected to the 
Periodic Quality Conformance Inspection Program. 
Where indicated, the test methods are patterned after 
MIL-STD-883 criteria. 


5. Pre-Cap Visual: Before the package is molded, 
100% of the product is visually inspected to criteria 
patterned after MIL-STD-883, Method 201 0, Condition 
B. 
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Monolithic Plastic Package Processing Flow 


WAFER FABRICATION (SEE NOTE 1) 


WAFER PREP FOR ASSEMBLY 


DIE-SORT VISUAL 


INCOMING LEAD FRAME VIS/DIM ^ 
SAMPLE (Q, 

INCOMING DIE ATTACH EPOXY ( o' 
SAMPLE 


DIE OPTICAL INSPECTION 
<0) OPTICAL INSPECTION SAMPLE 


INCOMING GOLD WIRE ^ 
SAMPLE (Q, 


INCOMING MOLDING COMPOUND ^ 
SAMPLE (Q, 


EPOXY DIE ATTACH AND CURE 
■CS) DIE ATTACH PUSH TEST SAMPLE 


THERMOSONIC WIRE BOND 
-(cT) LEAD BOND PULL TEST SAMPLE 


PRE-CAP OPTICAL INSPECTION 
<Q) PRE-CAP OPTICAL SAMPLE INSPECTION 


ENCAPSULATION/MOLD 


CHEMICAL DEFLASH 


POST MOLD CURE 


MECHANICAL DEFLASH AND TRIM 


SOLDER PLATE 


LEAD FORM/SINGULATION 


OPEN/SHORT TEST SAMPLE 


BURN-IN BIASED/DYNAMIC AT +125°C, 
160 HRS. MAXIMUM TO 16 HRS. 
MINIMUM (OR EQUIVALENT) ON ALL 
PRODUCTS EXCEPT MSI LOGIC 
FAMILY DEVICES (FCT, FCT-T and FBT), 
ON WHICH IT MAY BE OBTAINED AS 
AN OPTION. j 


EXTERNAL VISUAL 


PRE-BURN-IN ELECTRICAL TEST +25°C (SEE NOTE 2) 


POST BURN-IN ELECTRICAL TEST +70°C (SEE NOTE 2) 


raj ELECTRICAL TEST QUALITY SAMPLE +70°C (SEE NOTE 2) 


TOPSIDE MARK 


LEAD STRAIGHTEN 


1 100% ELECTRICAL TEST +25°C (SEE NOTE 2) 

U 1 PDA | S5% (SEE NOTE 2) 

Q I SHIPPING INSPECTION GATE 


NOTE: 

1 . All screens are 100% unless otherwise noted. 

2. All electrical test programs are per the applicable IDT test specification. 

3. IDT performs a 100% electrical test at +25°C with a 5% PDA limit at this point. 

4. (5) = Quality sample inspection. 
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Monolithic Hermetic Package Final Processing Flow 


Operation 

MIL-STD-883 

Test Method 

Military 
Compliant 
Class B 

Commercial 

Military 
Temp. Range 

Commercial 
Temp. Range 

Burn-In 

1015/D at +125°C 

Min. or Equivalent 

100% 

160 Hours 

100% 

16 to 160 Hours 

100% 

16to160 Hours 

Post Burn-In Electrical: Static (DC), Functional and 
Switching (AC) (2) 

IDT Spec. 

100% 

+25, -55 and 
+125°C 

100% 

+125°C 

100% 

+70°C 

Percent Defective Allowed (PDA) (,,) 

5004 or IDT Spec. 

5% 

10% 

10% 

Group A Electrical: Static (DC), Functional and 
Switching (AC) (2) 

5005 and IDT Spec. 

Sample 

-55 and +125°C 

Sample 

+125°C 

Sample 

+70°C 

Mark/Lead Straighten 

IDT Spec. 

100% 

100% 

100% 

+25°C Electrical' 21 

IDT Spec. 

100%< 5 > 

100% 

100% 

Final Visual/Pack 

IDT Spec. 

100% 

100% 

100% 

Quality Conformance Inspection 

5005 (Group B, C, D) 

Yes 

— 

— 

Quality Shipping Inspection 
(Visual/Plant Clearance) 

IDT Spec. 

Sample 

Sample 

Sample 


2505tbl01 


NOTES: 

1 . All screens are 100% unless otherwise noted. 

2. All electrical test programs are per the applicable IDT test specification. 

3. This hermeticity sample is performed after all lead finish operations. 

4. If a lot fails the 5% PDA but is £10%, the lot may be resubmitted to burn-in one time only to the same time and temperature conditions as first submission. 
The subsequent post burn-in electrical test at +25°C will be performed to a PDA of 3%. 

5. IDT performs a 100% electrical test at +25°C with a 2% PDA limit at this point to satisfy group A requirements, and considers this to be equivalent to the 
group A requirement of an LTPD of 2, with an accept number of 0. If a lot fails the 2% PDA limit, it may be rescreened one time only to a tightened PDA 
limit of 1.5%. 

6. (Q) = Quality sample inspection. 




















































MODULE SURFACE MOUNT ASSEMBLY PROCESSING FLOW<> 


Refer to the Module Assembly Package Processing Flow 

diagrams Figures 1 and 2 for additional information. All test 

methods refer to MIL-STD-883 unless otherwise stated. Re- 
fer to Table 1 for additional information on module testing. 

HERMETIC FLOW 

Components 

1 . Hermetic Military Grade Class B monolithic microcircuit 
components used in Subsystems modules are manu- 
factured to the applicable datasheet specifications and 
screened in compliance with the applicable Mil-Std-883 
quality criteria. 

2. Hermetic Military Grade Class S and Rad Hard mono- 
lithic microcircuit components available upon request. 
Please consult your IDT sales representative for addi- 
tional information regarding these non-standard proc- 
ess and quality flows 

3. Hermetic Commercial Grade monolithic microcircuit 
products used in Subsystems modules differ from Mili- 
tary Grade components only in the time of burn-in and 
electrical test temperature ranges. 

4. Passive components such as chip capacitors, resistors 
are obtained from qualified vendors to the applicable 
military and IDT specifications. 

Modules 

1 . Module Assembly: The active and passive components 
and substrates used in the assembly of modules are 
subjected to incoming electrical and mechanical inspec- 
tion per IDT’s requirements. The components are then 
mounted onto a co-fired multi-layer ceramic substrate 
using either vapor phase or IR reflow techniques. 

2. Pre-Burn-In Electrical Test: Every module is electrically 
tested (Static“DC”, Functional “AC”, and Dynamic Switch- 
ing “AC"; hereafter simply referred to as Electrical Test- 
ing) at an ambient temperature of +25°C to IDT da- 
tasheet parameter specification or to customer specifi- 
cation. 


3. Burn-In: All Military Grade modules are burned-in under 
conditions per Mil-Std-883, Method 1015, Condition D, 
for 44 +/- 4 hours at an ambient temperature of +1 25°C. 
Commercial grade modules are not bumed-in. 

4. Post-Burn-In Electrical & PDA Calculation: Results of a 
+25°C post burn-in Electrical test are used to calculate 
a PDA (Percent Defective Allowed) on the entire module 
lot. A maximum of 10% is imposed on all Military 
modules. Commercial grade modules are not bumed-in 
and therefore PDA requirements are not applicable. 

5. Post-Burn-In Electrical: All Class B Military Grade 
modules are Electrically Tested to IDT datasheet speci- 
fication or customer specification at the military tem- 
perature limits of -55 °C and +1 25°C. Commercial grade 
products are tested to the commercial temperatures of 
+25°C and +70°C. 

6. QA Electrical Test Audit: A sample of Military grade 
modules are taken after each Electrical Test (at either 
temperature extreme) and subjected to a Quality Con- 
formance Electrical Audit at -55 °C and +125°C with a 
LTPD 7/1 , in accordance to Mil-Std-883 requirements. 
Commercial grade modules are sampled tested at +70 
°C to the same LTPD of 7/1 . 

7. Mark: All electrically acceptable modules are marked 
with product type and lot code identifiers. Military Grade 
products are identified with the required compliancy 
code letter as specified in Mil-Std-883, unless otherwise 
specified by customer. 

8. 1 00% Group A & Final Electrical: A Final Electrical Test 
at +25°C is imposed on all modules with a 5% PDA limit 
to satisfy Mil-Std-883 Group A requirements. 

9. External Visual: Priorto shipment, all modules undergo 
a final visual inspection for applicable workmanship 
criteria per IDT’s specification. 

10. Quality Conformance Tests: Samples of the Military 
Grade modules are routinely subjected to Quality Con- 
formance Inspections requiring ongoing quality data for 
Mil-Std-883 Test Methods Group B,C, and D (only when 
such tests are applicable to module level parameters). 
This data is available upon request. 


NOTE: 

1 . For special processing or additional quality requirements beyond those mentioned above, such as SEM analysis, X-ray inspection, Particle Impact Noise 
Detection (PI ND) test, or other customer specified screening flows, please contact your IDT sales representative. 
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NON-HERMETIC FLOW 


2 . 

Components 

1 . Non-Hermetic or Plastic Commercial Grade monolithic 
microcircuit products used in Subsystems modules are 
manutactu red to the applicable datasheet specifications 8 ' 
and screened to the applicable IDT Quality Confor- 
mance requirements. 

2. Passive components such as chip capacitors, resistors , 
are obtained from qualified vendors to the applicable b ‘ 
commercial and IDT specifications. 

Modules 

1. Module Assembly: The active and passive components 7 ‘ 
and substrates used in the assembly of modules are 
subjected to incoming electrical and mechanical inspec- 
tion per IDT’s requirements. The components are then 8 ' 
mounted onto a glass filled epoxy (FR-4) multi-layer 
substrate using either vapor phase or IR reflow tech- 
niques. 9 ' 


Electrical Test: Every module is electrically tested 
(Static “DC”, Functional “AC”, and Dynamic Switching 
“AC”; hereafter simply ref ered to as Electrical T esting) at 
an ambient temperature of +25°C to IDT datasheet 
parameter specification or to customer specification. 
Electrical Test: All Commercial Grade modules are 


Electrically Tested to IDT datasheet specifications or 
customer specifications at commercial temperatures of 
+25°C and +70°C. 

QA Electrical Test Audit: A sample of modules are taken 
and subjected to a Quality Conformance Electrical Audit 
at +25 °C and +70°C with a LTPD 7/1 . This is patterned 
after Mil-Std-883 requirements. 

Mark: All electrically acceptable modules are marked 
with product type and lot code identifiers, unless other- 
wise specified by customer. 

1 00% Group A & Final Electrical: A Final Electrical Test 
at +25°C is imposed on all modules at this stage of 
processing with a 5% PDA limit. 

External Visual: Priorto shipment, all modules undergo 
a final visual inspection for applicable workmanship 
criteria per IDT’s specification. 
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Operation 

Test 

Method 

Hermetic 

Military 

Hermetic 

Commercial 

FR-4 

Commercial 

Pre-Burn-in Electrical Test 

IDT Data Sheet 

100% 

100% 

100% 

(Static DC, Function AC 
and Switching AC] 

Specification 

at +25°C 

at +25°C 

at +25°C 

Burn-in 

MIL-STD-883 

Method 1015/D 

100% 
at +25°C 
for 44 ± 4 Hours 

N.A. 

N.A. 

Post-Burn-in Electrical Test 

IDT Data Sheet 

100% 

100% 

100% 

(Static DC, Function AC and 
Switching AC] 

Specification 

at +25°C 

at +25°C 

at +25°C 

Percent Defective Allowed 
(P.D.A.) (See Note 2) 

MIL-STD-883 

Method 5004 

10% 

N.A. 

N.A. 

Post-Burn-in Electrical Test 

IDT Data Sheet 

100% 

100% 

100% 

(Static DC, Function AC and 
Switching AC] 

Specification 

at -55 °C and +125°C 

at +25°C and +70°C 

at +25°C and +70°C 

(Sample) Quality Audit 

Electrical Test (Static DC, 

Function AC and Switching AC] 
(See Note 3) 

IDT Specification 

Sample 

at -55°C and +125°C 
LTPD 7/1 

SAMPLE 

at +25°C and +70°C 
LTPD 7/1 

SAMPLE 

at +25°C and +70°C 
LTPD 7/1 

Group A and Final Electrical Test 

IDT Data Sheet 

100% 

100% 

100% 

(Static DC, Function AC and 
Switching AC] 

Specification 

at +25°C 

at +25°C 

at +25°C 

Percent Defective Allowed 
(P.D.A.) (See Note 4) 

IDT Specification 

5% 

5% 

5% 

Quality Conformance Inspection) 
(See Note 5 

Reference MIL-STD-883 
Method 5005 

5% 

N.A. 

N.A. 


tbIOl 

NOTES: 

1 . All Electrical Tests are guard-banded by temperature and voltage and take into account test equipment variations. 

2. If a lot fails P.D.A., the lot may be resubmitted (one time only) to burn-in, for the same bum-in specifications. A subsequent post-bum-in retest at 25°C 
must then pass 5% P.D.A. 

3. If a lot fails LTPD 7/1 , the lot may be resubmitted (one time only) to test for the same temperatures. This subsequent retest must then pass a 1 00% critical 

4. These test results satisfy Group A requirements and is considered to be equivalent to an LTPD of 5 with an accept number of 1. If this lot fails P.D.A. of 
5%, it may be rescreened to (for one time only) to a P.D.A. of 3%. 

5. IDT Quality Conformance Inspection is patterned after MIL-STD-883, Method 5005 for monolithic microcircuits requiring periodic data sampling for Group 
B, C, and D parameters. The new method for multi-chip modules is currently under development by the military. 
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR 
RADIATION ENVIRONMENTS 


INTRODUCTION 

The need for high-performance CMOS integrated circuits 
in military and space systems is more critical today than ever 
before. The low power dissipation that is achieved using 
CMOS technology, alongwiththe high complexity and density 
levels, makes CMOS the nearly ideal component for all types 
of applications. 

Systems designed for military or space applications are 
intended for environments where high levels of radiation may 
be encountered. The implication of a device failure within a 
military or space system clearly is critical. IDT has made a 
significant contribution toward providing reliable radiation- 
tolerant systems by offering integrated circuits with enhanced 
radiation tolerance. Radiation environments, IDT process 
enhancements and device tolerance levels achieved are 
described below. 

THE RADIATION ENVIRONMENT 

There are four different types of radiation environments 
that are of concern to builders of military and space systems. 
These environments and their effects on the device operation, 
summarized in Figure 1 , are as follows: 

Total Dose Accumulation refers to the total amount of 
accumulated gamma rays experienced by the devices in the 
system, and is measured in RADS (SI) for radiation units 
experienced at the silicon level. The physical effect of gamma 
rays on semiconductordevices is to cause threshold shifts (Vt 
shifts) of both the active transistors as well as the parasitic field 
transistors. Threshold voltages decrease as total dose is 
accumulated: at some point, the device will begin to exhibit 
parametric failures as the input/output and supply currents 
increase. At higher radiation accumulation levels, functional 
failures occur. In memory circuits, however, functional failures 
due to memory cell failure often occur first. 

Burst Radiation or Dose Rate refers to the amount of 
radiation, usually photons or electrons, experienced by the 
devices in the system due to a pulse event, and is measured 
in RADS (SI) per second. The effect of a high dose rate or 
burst of radiation on CMOS integrated circuits is to cause 
temporary upset of logic states and/or CMOS latch-up. Latch- 
up can cause permanent damage to the device. 

Single Event Upset (SEU) is a transient logic state change 
caused by high-energy ions, such as energetic cosmic rays, 
striking the integrated circuits. As the ion passes through the 
silicon, charge is either created through ionization or direct 
nuclear collision. If collected by a circuit node, this excess 
charge can cause a change in logic state of the circuit. 
Dynamic nodes that are not actively held at a particular logic 
state (dynamic RAM cells forexample) are the most susceptible. 
These upsets are transient, but can cause system failures 
known as "soft errors.” 


Neutron Irradiation will cause structural damage to the 
silicon lattice which may lead to device leakage and, ultimately, 
functional failure. 


Radiation 

Category 

Primary 

Particle 

Source 

Effect 

Total Dose 

Gamma 

Space or 

Nuclear 

Event 

Permanent 

Dose Rate 

Photons 

Nuclear 

Event 

Temporary 

Upset of Logic 

State or 

Latch-up 

SEU 

Cosmic 

Rays 

Space 

Temporary 

Upset of 

Logic State 

Neutron 

Neutrons 

Nuclear 

Event 

Device Leakage 
Due to Silicon 
Lattice Damage 
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Figure 1. 


DEVICE ENHANCEMENTS 

Of the four radiation environments above, IDT has taken 
considerable data on the first two, Total Dose Accumulation 
and Dose Rate. IDT has developed a process that significantly 
improves the radiation tolerance of its devices within these 
environments. Prevention of SEU failures is usually 
accomplished by system-level considerations, such as Error 
Detection and Correction (EDC) circuitry, since the occurrence 
of SEUs is not particularly dependent on process technology. 
Through IDT’s customer contracts, SEU has been gathered 
on some devices. Little is yet known about the effects of 
neutron-induced damage. For more information on SEU 
testing, contact IDT’s Radiation Hardened Product Group. 

Enhancements to IDT’s standard process are used to 
create radiation enhanced and tolerant processes. Field and 
gate oxides are “hardened” to make the device less susceptible 
to radiation damage by modifying the process architecture to 
allow lowertemperature processing. Device implants and Vts 
adjustments allow more Vt margin. In addition to process 
changes, IDT’s radiation enhanced process utilizes epitaxial 
substrate material. The use of epi substrate material provides 
a lower substrate resistance environment to create latch-up 
free CMOS structures. 
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RADIATION HARDNESS CATEGORIES 

Radiation Enhanced (‘RE) or Radiation Tolerant (‘RT) 
versions of IDT products follow IDT's military product data 
sheets whenever possible (consult factory). IDT’sTotal Dose 
Test plan exposes a sample of die on a wafer to a particular 
Total Dose level via ARACOR X-Ray radiation. This Total 
Dose Test plan qualifies each ‘RE or ‘RT wafer to a Total Dose 
level. Only wafers with sampled die that pass Total Dose level 
tests are assembled and used for orders (consult factory for 
more details on Total Dose sample testing). With regard to 
Total Dose testing, clarifications/exceptions to MIL-STD-883, 
Methods 5005 and 1019 are required. Consult factory for 
more details. 

The ‘RE and ‘RT process enhancements enable IDT to 
offer integrated circuits with varying grades of radiation 
tolerance or radiation “hardness”. 

• Radiation Enhanced process uses Epi wafers and is able 
to provide Logic devices that can be Total Dose qualified to 
10K RADs (Si) or greater by IDT’s ARACOR X-Ray Total 
Dose sample die test plan (Total Dose levels require 
negotiation, consult factory for more details). 

• Radiation Tolerant Logic product uses standard wafer/ 
process material that is qualified to 10K RADs (Si) Total 
Dose by IDT’s ARACOR X-Ray Total Dose sample die test 
plan. 


Integrated Device Technology can provide Radiation 
Tolerant/Enhanced versions of all Logic product types (some 
speed grades may not be available as ‘RE). 

Please contact your IDT sales representative or factory 
marketing to determine availability and price of any IDT 
product processed in accordance with one of these levels of 
radiation hardness. 

CONCLUSION 

There has been widespread interest within the military and 
space community in IDT’s CMOS product line for its radiation 
hardness levels, as well as its high-performance and low 
power dissipation. To serve this growing need for CMOS 
circuits that must operate in a radiation environment, IDT has 
created a separate group within the company to concentrate 
on supplying products for these applications. Continuing 
research and development of process and products, including 
the use of in-house radiation testing capability, will allow 
Integrated Device Technology to offercontinuously increasing 
levels of radiation-tolerant solutions. 
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THERMAL PERFORMANCE CALCULATIONS FOR IDT’S PACKAGES 


Since most of the electrical energy consumed by 
microelectronic devices eventually appears as heat, poor 
thermal performance of the device or lack of management of 
this thermal energy can cause a variety of deleterious effects. 
This device temperature increase can exhibit itself as one of 
the key variables in establishing device performance and long 
term reliability; on the other hand, effective dissipation of 
internally generated thermal energy can, if properly managed, 
reduce the deleterious effects and improve component 
reliability. 

A few key benefits of IDT’s enhanced CEMOS™ process 
are; low power dissipation, high speed, increased levels of 
integration, wider operating temperature ranges and lower 
quiescent power dissipation. Because the reliability of an 
integrated circuit is largely dependent on the maximum 
temperature the device attains during operation, and as the 
junction stability declineswith increases in junctiontemperature 
(Tj), it becomes increasingly important to maintain a low (Tj). 

CMOS devices stabilize more quickly and at greatly lower 
temperature than bipolar devices under normal operation. 
The accelerated aging of an integrated circu it can be expressed 
as an exponential function of the junction temperature as: 



where 

tA = lifetime at elevated junction (Tj) temperature 
to = normal lifetime at normal junction (To) temperature 
Ea = activation energy (ev) 
k = Boltzmann’s constant (8.617 x 10 _5 ev/k) 

i.e. the lifetime of a device could be decreased by a factor of 
2 for every 1 0°C increase temperature. 

To minimize the deleterious effects associated with this 
potential increase, IDT has; 

1. Optimized our proprietary low-power CEMOS 
fabrication process to ensure the active junction 
temperature rise is minimal. 

2. Selected only packaging materials that optimize heat 
dissipation, which encourages acoolerrunning device. 

3. Physically designed all package components to 
enhance the inherent material properties and to take 
full advantage of heat transfer and radiation due to 
case geometries. 


4. Tightly controlled the assembly procedures to meet or 
exceed the stringent criteria of MIL-STD-883_to ensure 
maximum heat transfer between die and packaging 
materials. 

The following figures graphically illustrate the thermal values 
of IDT's current package families. Each envelop (shaded 
area) depicts a typical spread of values due to the influence of 
a number of factors which include: circuit size, package cavity 
size and die attach integrity. The following range of values are 
to be used as a comprehensive characterization of the major 
variables rather than single point of reference. 

When calculating junctiontemperature (Tj), it is necessary 
to know the thermal resistance of the package (0 ja) as 
measured in “degree Celsius perwatt”. With the accompanying 
data, the following equation can be used to establish thermal 
performance, enhance device reliability and ultimately provide 
you, the user, with a continuing series of high-speed, low- 
power CMOS solutions to your system design needs. 


0JA = [Tj - Ta]/P 

TJ = TA + P[0JA] = TA + P[0JC + 0CA] 
where 



0jc = Tj - Tc 8ca = Tc-Ta 

P P 

0 = Thermal resistance 

J = Junction 

P = Operational power of device (dissipated) 

Ta = Ambient temperature in degree Celsius 
Tj = Temperature of the junction 

Tc = Temperature of case/package 

0ca = Case to Ambient, thermal resistance — usually a 
measure of the heat dissipation due to natural or 
forced convection, radiation and mounting 
techniques. 

0jc = Junction to Case, thermal resistance — usually 
measured with reference to the temperature at a 
specific point on the package (case) surface. 
(Dependent on the package material properties 
and package geometry.) 

0ja = Junction to Ambient, thermal resistance— usually 
measured with respect to the temperature of a 
specified volume of still air. (Dependent on 0 jc + 
0ja which includes the influence of area and 
environmental condition.) 


Ref. MIL-STD-883C, Method 1012.1 

JEDEC ENG. Bulletin No. 20, January 1975 

1986 Semi. Std., Vol. 4, Test Methods G30-86, G32-86. 










PACKAGE DIAGRAM OUTLINE INDEX 


SECTION PAGE 


MONOLITHIC PACKAGE DIAGRAM OUTLINES 4.3 

PKG. DESCRIPTION 

PI 6-1 1 6-Pin Plastic DIP (300 mil) 29 

P18-1 18-Pin Plastic DIP (300 mil) 30 

P20-1 20-Pin Plastic DIP (300 mil) 30 

P22-1 22-Pin Plastic DIP (300 mil) 29 

P24-1 24-Pin Plastic DIP (300 mil) 30 

P24-2 24-Pin Plastic DIP (600 mil) 31 

P28-1 28-Pin Plastic DIP (600 mil) 31 

P28-2 28-Pin Plastic DIP (300 mil) 29 

P32-1 32-Pin Plastic DIP (600 mil) 31 

P32-2 32-Pin Plastic DIP (300 mil) 29 

P40-1 40-Pin Plastic DIP (600 mil) 31 

P48-1 48-Pin Plastic DIP (600 mil) 31 

P64-1 64-Pin Plastic DIP (900 mil) 31 

D16-1 16-Pin CERDIP (300 mil) 1 

D18-1 18-Pin CERDIP (300 mil) 1 

D20-1 20-Pin CERDIP (300 mil) 1 

D22-1 22-Pin CERDIP (300 mil) 1 

D24-1 24-Pin CERDIP (300 mil) 1 

D24-2 24-Pin CERDIP (600 mil) 2 

D28-1 28-Pin CERDIP (600 mil) 2 

D28-2 28-Pin CERDIP (wide body) 2 

D28-3 28-Pin CERDIP (300 mil) 1 

D32-1 32-Pin CERDIP (wide body) ; 2 

D40-1 40-Pin CERDIP (600 mil) 2 

D40-2 40-Pin CERDIP (wide body) 2 

C20-1 20-Pin Sidebraze DIP (300 mil) 3 

C22-1 22-Pin Sidebraze DIP (300 mil) 3 

C24-1 24-Pin Sidebraze DIP (300 mil) 3 

C24-2 24-Pin Sidebraze DIP (600 mil) 5 

C28-1 28-Pin Sidebraze DIP (300 mil) 3 

C28-2 28-Pin Sidebraze DIP (400 mil) 4 

C28-3 28-Pin Sidebraze DIP (600 mil) 5 

C32-1 32-Pin Sidebraze DIP (600 mil) 5 

C32-2 32-Pin Sidebraze DIP (400 mil) 4 

C32-3 32-Pin Sidebraze DIP (300 mil) 3 

C40-1 40-Pin Sidebraze DIP (600 mil) 5 

C48-1 48-Pin Sidebraze DIP (400 mil) 4 

C48-2 48-Pin Sidebraze DIP (600 mil) 5 

C64-1 64-Pin Sidebraze DIP (900 mil) 6 

C64-2 64-Pin Topbraze DIP (900 mil) 7 

C68-1 68-Pin Sidebraze DIP (600 mil) 5 

PG68-2 68-Lead Plastic Pin Grid Array (cavity up) 43 

PG84-2 84-Lead Plastic Pin Grid Array (cavity up) 43 

PG208-2 208-Lead Plastic Pin Grid Array (cavity up) 43 

G68-1 68-Lead Pin Grid Array (cavity up) 19 

G68-2 68-Lead Pin Grid Array (cavity down) 25 

G84-1 84-Lead Pin Grid Array (cavity up — 12x12 grid) 20 

G84-2 84-Lead Pin Grid Array (cavity down) 26 

G84-3 84-Lead Pin Grip Array (cavity up — 11 x 1 1 grid) 21 
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) 4.3 

PKG. DESCRIPTION 

G84-4 84-Lead Pin Grid Array (cavity down — MIPS) 27 

G108-1 108-Lead Pin Grid Array (cavity up) 22 

G144-1 144-Lead Pin Grid Array (cavity down) 28 

G144-2 144-Lead Pin Grid Array (cavity up) 23 

G208-1 208-Lead Pin Grid Array (cavity up) 24 

SOI 6-1 16-Pin Small Outline 1C (gull wing) 32 

SOI 6-2 16-Pin Small Outline 1C (J-bend) 35 

S016-5 16-Pin Small Outline 1C (El AJ — .0315 pitch) 34 

SOI 6-6 16-Pin Small Outline 1C (El AJ — .050 pitch) 34 

S018-1 18-Pin Small Outline 1C (gull wing) 32 

SOI 8-6 1 8-Pin Small Outline 1C (El AJ — .050 pitch) 34 

SO20-1 20-Pin Small Outline 1C (J-bend) 35 

SO20-2 20-Pin Small Outline 1C (gull wing) 32 

SO20-5 20-Pin Small Outline 1C (EIAJ — .031 5 pitch) 34 

SO20-6 20-Pin Small Outline 1C (EIAJ — .050 pitch) 34 

S024-2 24-Pin Small Outline 1C (gull wing) 32 

S024-3 24-Pin Small Outline 1C (gull wing) 32 

S024-4 24-Pin Small Outline 1C (J-bend) 35 

S024-5 24-Pin Small Outline 1C (EIAJ — .0315 pitch) 34 

S024-6 24-Pin Small Outline 1C (EIAJ — .050 pitch) 34 

S028-2 28-Pin Small Outline 1C (gull wing) 33 

S028-3 28-Pin Small Outline 1C (gull wing) 33 

S028-4 28-Pin Small Outline 1C (J-bend — 350 mil) 36 

S028-5 28-Pin Small Outline 1C (J-bend — 300 mil) 36 

S028-6 28-Pin Small Outline 1C (EIAJ — .050 pitch) 34 

S032-2 32-Pin Small Outline 1C (J-bend) 36 

S048-1 48-Pin Small Outline 1C (SSOP — gull wing) 37 

S056-1 56-Pin Small Outline 1C (SSOP — gull wing) 37 

J1 8-1 1 8-Pin Plastic Leaded Chip Carrier (rectangular) 42 

J20-1 20-Pin Plastic Leaded Chip Carrier (square) 41 

J28-1 28-Pin Plastic Leaded Chip Carrier (square) 41 

J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular) 42 

J44-1 44-Pin Plastic Leaded Chip Carrier (square) 41 

J52-1 52-Pin Plastic Leaded Chip Carrier (square) 41 

J68-1 68-Pin Plastic Leaded Chip Carrier (square) 41 

J84-1 84-Pin Plastic Leaded Chip Carrier (square) 41 

L20-1 20-Pin Leadless Chip Carrier (rectangular) 18 

L20-2 20-Pin Leadless Chip Carrier (square) 16 

L22-1 22-Pin Leadless Chip Carrier (rectangular) 18 

L24-1 24-Pin Leadless Chip Carrier (rectangular) 18 

L28-1 28-Pin Leadless Chip Carrier (square) 1 6 

L28-2 28-Pin Leadless Chip Carrier (rectangular) 18 

L32-1 32-Pin Leadless Chip Carrier (rectangular) 18 

L44-1 44-Pin Leadless Chip Carrier (square) 16 

L48-1 48-Pin Leadless Chip Carrier (square) 16 

L52-1 52-Pin Leadless Chip Carrier (square) 17 

L52-2 52-Pin Leadless Chip Carrier (square) 17 

L68-1 68-Pin Leadless Chip Carrier (square) 17 

L68-2 68-Pin Leadless Chip Carrier (square) 17 
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) 4.3 

PKG. DESCRIPTION PAGE 

El 6-1 16-Lead CERPACK 13 

E20-1 20-Lead CERPACK 13 

E24-1 . 24-Lead CERPACK 13 

E28-1 28-Lead CERPACK 13 

E28-2 28-Lead CERPACK 13 

CQ68-1 68-Lead CERQUAD (straight leads) 14 

CQ84-1 84-Lead CERQUAD (J-bend) 15 

F20-1 20-Lead Flatpack 8 

F20-2 20-Lead Flatpack (.295 body) 8 

F24-1 24-Lead Flatpack 8 

F28-1 28-Lead Flatpack 8 

F28-2 28-Lead Flatpack 8 

F48-1 48-Lead Quad Flatpack 9 

F64-1 64-Lead Quad Flatpack 9 

F68-1 68-Lead Quad Flatpack 10 

F84-1 84-Lead Quad Flatpack (cavity down) 1 1 

FI 72-1 172-Lead Quad Flatpack (MIPS) 12 

PQ80-2 80-Lead Plastic Quad Flatpack (I EAH) 39 

PQ100-1 100-Lead Plastic Quad Flatpack (JEDEC) 28 

PQ100-2 100-Lead Plastic Quad Flatpack (EIAJ) 39 

PQ1 20-2 1 20-Lead Plastic Quad Flatpack (EIAJ) 39 

PQ1 28-2 1 28-Lead Plastic Quad Flatpack (EIAJ) 39 

PQ132-1 132-Lead Plastic Quad Flatpack (JEDEC) 38 

PQ144-2 144-Lead Plastic Quad Flatpack (EIAJ) 40 

PQ160-2 160-Lead Plastic Quad Flatpack (EIAJ) 40 

PQ184-2 184-Lead Plastic Quad Flatpack (EIAJ) 40 

PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) 40 



MODULE PACKAGE DIAGRAM OUTLINES 


4.4 


Ml 28-Pin Ceramic Sidebraze DIP 1 

M2 28-Pin Ceramic Sidebraze DIP 2 

M3 32-Pin Ceramic Sidebraze DIP 3 

M4 32-Pin Ceramic Sidebraze DIP 4 

M5 32-Pin FR-4 DIP 4 

M6 32-Pin Ceramic Sidebraze DIP 5 

M7 32-Pin Ceramic Sidebraze DIP 6 

M8 40-Pin Ceramic Sidebraze DIP 7 

M9 40-Pin Ceramic Sidebraze DIP 8 

M10 40-Pin Ceramic Sidebraze DIP 9 

Mil 40-Pin Ceramic Sidebraze DIP 10 

Ml 2 40-Pin Ceramic Sidebraze DIP 11 

M13 44-Pin FR-4 DIP 12 

M14 44-Pin FR-4 DIP 13 

Ml 5 48-Pin Ceramic Sidebraze DIP 14 

Ml 6 60-Pin Ceramic Sidebraze DIP 15 

Ml 7 64-Pin Ceramic Sidebraze DIP 15 

M18 80-Pin Ceramic Sidebraze QIP 16 

M19 80-Pin Ceramic Sidebraze QIP 17 
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MODULE PACKAGE DIAGRAM OUTLINES (Continued) 4.4 

M20 92-Pin FR-4 QIP 18 

M21 92-Pin FR-4 QIP 19 

M22 92-Pin FR-4 QIP 20 

M23 104-Pin FR-4 QIP 21 

M24 104-Pin FR-4 QIP 22 

M25 104-Pin FR-4 QIP 23 

M26 120-Pin FR-4 QIP 24 

M27 120-Pin FR-4 QIP 25 

M28 128-Pin FR-4 QIP 26 

M29 128-Pin FR-4 QIP 27 

M30 132-Pin FR-4 QIP 28 

M31 164-Pin FR-4 QIP 29 

M32 66-Pin Ceramic Sidebraze HIP 30 

M33 121 -Pin Ceramic Sidebraze PGA 31 

M34 28-Pin FR-4 SIP 32 

M35 30-Pin Ceramic Sidebraze SIP 33 

M36 30-Pin FR-4 SIP 34 

M37 36-Pin FR-4 SIP 34 

M38 36-Pin FR-4 SIP 35 

M39 40-Pin FR-4 SIP 35 

M40 40-Pin FR-4 SIP 35 

M41 45-Pin FR-4 SIP 36 

M42 36-Pin Ceramic Sidebraze DSIP 37 

M43 88-Pin Ceramic Sidebraze DSIP 37 

M44 42-Pin FR-4 ZIP 38 

M45 52-Pin FR-4 ZIP 38 

M46 64-Pin FR-4 ZIP 39 

M47 64-Pin FR-4 ZIP 39 

M48 40-Pin FR-4 SIMM 40 

M49 40-Pin FR-4 SIMM 40 
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DUAL IN-LINE PACKAGES 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. THE MINIMUM LIMIT FOR DIMENSION bl MAY BE .023 FOR CORNER LEADS. 


16-28 LEAD CERDIP (300 MIL) 


DWG # 

D16-1 

D18-1 

D20-1 

D22-1 

D24-1 

D28-3 

# OF LDS (N) 

16 

18 

20 

22 

24 

28 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

M7, hYM 

MIN 

MAX 

MIN 

MAX 

A 

.140 

■win 

.140 

■KM»1 

.140 


.105 

.175 

.105 

.175 

.105 

.175 

b 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

bl 

hm;i 


■mm 


itwa 

■iMti 




wiig 

mstm 


C 

.009 

.012 

.009 

.012 

.009 

.012 

HI>K1 

.012 

.009 

.014 

IBtokl 

.014 

D 

.750 

■;wn 

■:w»l 

nami 

.935 


m»w>i 

QH 

IlfcZM 

1IWM 

ilEEM 

IKkUl 

E 

.285 

.310 

.285 

.310 

.285 

.310 

■WKl 

.310 

.285 

.310 

.285 

.310 

El 

■wl>l 

.320 


.320 

item 

.320 

.290 

.320 

.300 

.320 

.300 

.320 

e 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

L 

.125 

.175 

.125 

.175 

.125 

.175 

.125 

.175 

.125 

.175 

.125 

.175 

LI 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

Q 

.015 

.055 

.015 

.055 

.015 

.060 

.015 

.060 

.015 

.060 

.015 

.060 

S 

.020 

.080 

.020 

.080 

.020 

.080 

.020 

.080 

.030 

.080 

.030 

.080 

SI 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

a 

O' 

15’ 

o- 

15* 

0' 

15* 

0* 

15* 

0' 

15' 

0* 

15* 


































































































































PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 


24-40 LEAD CERDIP (600 MIL) 



28-40 LEAD CERDIP (WIDE BODY) 





































































































































































































PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


20-32 LEAD SIDE BRAZE (300 MIL) 
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SEATING PLANE 


El 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


| DWG # n 

C20-1 

C22-1 

C24-1 

C28-1 

C32-3 


20 

22 

24 

28 

32 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.090 

.200 

.100 

.200 

.090 

.200 

.090 

.200 

.090 

.200 

b 

.014 

.023 

.014 

.023 

.015 

.023 

.014 

.023 

.014 

.023 

bl 

.040 

.060 

.038 

.060 

.040 

.060 

.040 

.060 

.040 

.060 

C 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.014 

D 

.970 

1.060 

1.040 

1.120 

1.180 

1.230 

1.380 

1.420 

1.580 

1.640 

E 

.220 

.310 

.260 

.310 

.220 

.310 

.220 

.310 

.280 

.310 

El 

.290 

.320 

.290 

.320 

.290 

.320 

.290 

.320 

.290 

.320 

e 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

L 

.125 

.200 

.125 

.200 

.125 

.200 

.125 

.200 

.100 

.175 

LI 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

Q 

.015 

.060 

.015 

.060 

.015 

.060 

.015 

.060 

.030 

.060 

S 

.030 

.065 

.030 

.065 

.030 

.065 

.030 

.065 

.030 

.065 

SI 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

S2 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 
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PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 


28-48 LEAD SIDE BRAZE (400 MIL) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


DWG # 

C28-2 

C32— 2 

C48-1 

# OF LDS (N) 

28 

32 

48 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.090 

.200 

.090 

.200 

.085 

.190 

b 

.014 

.023 

.014 

.023 

.014 

.023 

bl 

.040 

.060 

.040 

.060 

.040 

.060 

c 

.008 

.014 

.008 

.014 

.008 

.014 

D 

1.380 

1.420 

1.580 

1.640 

1.690 

1.730 

E 

.380 

.420 

.380 

.410 

.380 

.410 

El 

.390 

.420 

.390 

.420 

.390 

.420 

e 

.100 BSC 

.100 BSC 

.070 BSC 1 

L 

.100 


.100 

.175 

■W»1 


LI 

■Mil 

— 

.150 

— 

Kill 


Q 

.030 

.060 

.030 

.060 

.020 


S 

.030 

.065 

.030 

.065 

.030 

toured 

SI 

.005 

— 

.005 

— 

.005 


S2 

rifritjai 

- 


- 


- 
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DUAL IN-LINE PACKAGES (Continued) 


24-68 LEAD SIDE BRAZE (600 MIL) 



68 LEAD OPTION 



1 — — SEATING PLANE I 

L *“|- C 


I 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


OF LDS 


SYMBOL 


— C54=3 — 

j 628-3 " 

— — 

C40— 1 

C48-2 

C68-1 

24 

28 

32 

40 

48 

68 


I WEmwnsM mmmmusm marnca wmmwmm MmmmxsM wmmwnsM 




.100 BSC .100 BSC 


.125 .175 .125 .175 


.150 - .150 


.100 BSC .100 BSC .100 BSC .070 BSC 


.175 .125 .175 .125 .175 .125 I .175 


.150 I - I .150 - .150 - .150 
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64 LEAD SIDE BRAZE (900 MIL) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


64 LEAD TOP BRAZE (900 MIL) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


DWG # 

£64=3 

I OF LDS (NT 

64 

SYMBOL 

MIN 

MAX 

A 

.120 

.180 

b 

.015 

.021 I 

bl 

.040 

.060 

C 

.009 

.012 

D 

3.170 

3.240 

E 

.790 

.810 

El 

.880 

.815 

E2 

.640 

.660 

e 

.100 

BSC 

L 

.125 

.160 i 

LI 

.150 

— 

Q 

.020 

.100 l 

S 

.030 

.065 ! 

SI 

.005 

— 

S2 

„,i99S 

- 
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PACKAGE DIAGRAM OUTUNES 


FLATPACKS 


20-20 LEAD FLATPACK 
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E2 

_LT E3 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



— rwv — 


F28-1 

— — 

^isaiiao] 



2* 

28 

28 


mmm 

wjjxa 

■T.IIM 

M7TXm 

mmm 

ujt.ym 


myj.vM 

MM 

UTJxm 

A 

T«tkl 


msLSM 

M*j2M 

mtum 

Tfclil 


T#T;T»J 

KiIM 

iia 

b 

.015 

.019 

.015 

.019 

.015 

.019 

.015 

.019 

.015 

.019 

C 

.003 

.006 

.003 

.006 

.003 

.006 

.004 

.007 

.003 

.007 

D 

- 

.540 

- 

.540 

- 

.640 

.710 

.740 

.710 

.740 

E 

.340 

.360 

.245 

.303 

.360 

.420 

.480 

.520 

.460 

.520 

E2 

.130 

- 

.130 

- 

.180 

- 

.180 

- 

.180 

- 

E3 

.030 

- 

.030 

- 

.030 

- 

.040 

- 

.040 

- 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC | 

K 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 
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PACKAGE DIAGRAM OUTUNES 



FLATPACKS (Continued) 


48-64 LEAD QUAD FLATPACK 


D D2 




□-I-I-N- 


PIN 1 ID 


-i-i-i-i-m 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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FLATPACKS (Continued) 


68 LEAD QUAD FLATPACK 


PIN 1 

-PIN 1 INDEX MARK 


E2 El E 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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FLATPACKS (Continued) 


84 LEAD QUAD FLATPACK (CAVITY DOWN) 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, 
UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING 
BETWEEN CENTERS. 

3. CROSS HATCHED AREA INDICATES 
INTEGRAL METALLIC HEAT SINK. 
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PACKAGE DIAGRAM OUTLINES 





































PACKAGE DIAGRAM OUTLINES 


CERPACKS 


16-28 LEAD CERPACK 






NOTES: 

1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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PACKAGE DIAGRAM OUTLINES 


CERQUADS 


08 LEAD CERQUAD (STRAIGHT LEADS) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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PACKAGE DIAGRAM OUTLINES 



CERQUADS (Continued) 
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PACKAGE DIAGRAM OUTLINES 


LEADLESS CHIP CARRIERS 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
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PACKAGE DIAGRAM OUTUNES 


LEADLESS CHIP CARRIERS (Continued) 
52-68 LEAD LCC (SQUARE) 











































































































































LEADLESS CHIP CARRIERS (Continued) 


J X 45' 


.h- 


h X 45' 
3 PL 


-1 A, h 



"_JT 81 

~1 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

20-32 LEAD LCC (RECTANGULAR) 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS 


68 PIN PGA (CAVITY UP) 


BOTTOM VIEW /-am 




r~~ r 



1 E 


m^wuwj 

TO?oimOKa 

t 


* 
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TOP VIEW 
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11 
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.040 I .060 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED, 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL 'N’ REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 


84 PIN PGA (CAVITY UP - 12 X 12 GRID) 


BOTTOM VIEW 
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TOP VIEW 
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D1/E1 
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.100 BSC 

L 

.120 | .140 

M 

12 

Q 

.040 1 .060 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ’’N” REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDtS OPTION. 
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PACKAGE DIAGRAM OUTLINES 



84 PIN PGA (CAVITY UP - 11 X 11 GRID) 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL “N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 


4.3 


21 










PACKAGE DIAGRAM OULTINES 


PIN GRID ARRAYS (Continued) 


108 PIN PGA (CAVITY UP) 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N* REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 
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PACKAGE DIAGRAM OUTUNES 


PIN GRID ARRAYS (Continued) 
144 PIN PGA (CAVITY UP) 


BOTTOM VIEW 

1 2 3 4 5 6 7 8 9 10/11 12 13 14 15 


TOP VIEW 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N* REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 

6. EXTRA PIN (D— 4) ELECTRICALLY CONNECTED TO D-3. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 


208 PIN PGA (CAVITY UP) 

BOTTOM VIEW 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N* REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDtS OPTION. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 


68 PIN PGA (CAVITY DOWN) 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL ”M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ”N” REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT’S OPTION. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 
84 PIN PGA (CAVITY DOWN) 


BOTTOM VIEW ^<sbi 
1 23456,789 10711 12 


TOP VIEW 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL ’M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N* REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDfS OPTION. 
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PACKAGE DIAGRAM OUTLINES 




PIN GRID ARRAYS (Continued) 



84 PIN PGA (CAVITY DOWN - MIPS) 


BOTTOM VIEW ^0B1 
1 23456,789 10711 12 


TOP VIEW 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL “N* REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 

6. CROSS HATCHED AREA INDICATES INTEGRAL! METALLIC 
HEAT SINK. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL ”M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDTS OPTION. 


4.3 


28 





































PACKAGE DIAGRAM OUTLINES 


PLASTIC DUAL IN-LINE PACKAGES 
16-32 LEAD PLASTIC DIP (300 MIL) 


D 

N 

P-, .-tl, ,-rt, _n_ _n_ ,-n_, ,jt_ _n 

1 — 

) 

LH Sj- 1 Hr* Hr* -ur ‘xH Sj- 1 l tJ 

\ 1 

El E 

=LL 


1 


bl 


i 


Q1 

jj 




A A I 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 
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.008 

.015 

.008 

.015 

D 

.745 

.760 

1.050 

1.060 

1.345 

1.375 

1.545 

1.585 

E 

.300 

.325 

.300 

.320 

.300 

.325 

.300 

.325 

El 

.247 

.260 

.240 

.270 

.270 

.295 

.275 

.295 

e 

.090 

.110 

.090 

.110 

.090 

.110 

.090 

,110 

eA 

.310 

.370 

.310 

.370 

.310 

.400 

.310 

,400 

L 

.120 

.150 

.120 

.150 

.120 

.150 

.120 

.150 

a 

0* 

15* 

0* 

15* 

0* 

15* 

0* 

15* 

S 

.015 

.035 

.020 

.040 

.020 

.042 

.020 

.060 

Q1 

.050 

.070 

.055 

.075 

.055 

.065 

.055 

.065 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC DUAL IN-LINE PACKAGES (Continued) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 


10-24 LEAD PLASTIC DIP (300 MIL - FULL LEAD) 


— mn — 

PI 8-1 

P20-1 

P24— 1 

# of IM (N) 

18 

20 

24 

SYMBOLS 

min 

MAX 

MIN 

MAX 

MIN 

MAX 

V 

.40 

.165 

.' 45 

.155 

/ 45 

.165 

A1 

.015 

.035 

.015 

.035 

.015 

.035 

b 

.015 

.020 

.015 

.020 

.015 

.020 

bl 

.050 

.070 

.050 

.070 

.050 

.065 

C 

.008 

.012 

.008 

.012 

.008 

.012 

D 

.885 

.910 

1.022 

1.040 

1.240 

1.255 

E 

.300 

.325 

.300 

.325 

.300 

.320 

El 

.247 

.260 

.240 

.280 

.250 

.275 

e 

.090 

.110 

.090 

.110 

.090 

.110 

eA 

.310 

.370 

.310 

.370 

.310 

.370 

L 

.120 

.150 

.120 

.150 

.120 

.150 

a 

0* 

15* 

0* 

15* 

0' 

15* 

s 

.040 

.060 

.025 

.070 

.055 

.075 

ax 

•050 

_>070_ 

•055 

»Q75 

■Q55 

■Q7Q 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 


24-48 LEAD PLASTIC DIP (600 MIL) 





i*« 


28 I 32 


MIN MAX I MIN MAX 


i msmmnsm hmkdi I 


M 

r2D 


Hi 

9[ 

I 


i 

reft 
WT* 
7 
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IU 

Si 

i 

mSI 

tm 


HU 

91 

B 

Em»j 

W»I3 


i MKaiBaa «B%iHEga iraEnm&i kh»ihh»j i 

1 1#1PRI iEWtfrWM 

I KS9 M&frJl HSM M-Milll IH&ltiH RKloJi W&l»M H*i*l*M] 



■jjligggi 1»/Af Willi mm I I^M 

I M*Mi A ! 




























































PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. ULESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 
AND TO BE MEASURED FROM THE BOTTOM OF PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .004" AT THE SEATING PLANE. 




16-24 LEAD SMALL OUTLINE (GULL WING) 


DWG # 

SOI 6-1 

SOI 8-1 

S020-2 

S024-2 

S024-3 

# OF LDS (N) 

16 (.300) 

18 (.300) 

20 (.300”) 

24 (.300”) 

24 (.300”) 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.095 

.1043 

.095 

.1043 

.095 

.1043 

.095 

.1043 

.110 

.120 

A1 

.005 

.0118 

.005 

.0118 

.005 

.0118 

.005 

.0118 

.005 

.0118 

B 

.014 

.020 

.014 

.020 

.014 

.020 

.014 

.020 

.014 

.020 

C 

.0091 

.0125 

.0091 

.0125 

.0091 

0125 

.0091 

.0125 

.007 

.011 

D 

.403 

.413 

.447 

.462 

.497 

.511 

.600 

.614 

.620 

.630 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC | 

E 

.292 

.2992 

.292 

.2992 

.292 

.2992 

.292 

.2992 

.295 

.305 

h 

.010 

.020 

.010 

.020 

.010 

.020 

.010 

.020 

.012 

.020 

H 

.400 

.419 

.400 

.419 

.400 

.419 

.400 

.419 

.406 

.419 

L 

.018 

.045 

.018 

.045 

.018 

.045 

.018 

.045 

.028 

.045 

a 

O’ 

8* 

0* 

8’ 

0' 

8* 

0* 

8* 

0* 

8* 

S 

.023 

.035 

.023 

.035 

.023 

.035 

.023 

.035 

.032 

.043 
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PACKAGE DIAGRAM OUTUNES 


SMALL OUTLINE IC (Continued) 


h-s 



i 


mTTJ 


A1 

SEATING PLANE 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D &c E DO MOT INCLUDE MOLD FLASH OR PROTRUSIONS 
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE. 




28 LEAD SMALL OUTLINE (GULL WING) 


DWG # 

S028-2 

S028-3 

# OF LDS (N) 

28 (.300”) 

28 (.330”) 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

A 

.095 

.1043 

.110 

.120 

A1 

.005 

.0118 

.005 

.014 

B 

.014 

.020 

.014 

.019 

C 

.0091 

.0125 

.006 

.010 

D 

.700 

.712 

.718 

.728 

e 

.050 BSC 

.050 BSC | 

E 

.292 

.2992 

.340 

.350 

h 

.010 

.020 

.012 

.020 

H 

.400 

.419 

.462 

.478 

L 

.018 

.045 

.028 

.045 

a 

0* 

8* 

0* 

8* 

S 

.023 

.035 

.023 

.035 , 
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PACKGE DIAGRAM OUTLINES 



16-24 LEAD SMALL OUTLINE (EIAJ - .0315 PITCH) 



DWG 4 
OF LDS 


m 




1 SOI 6— 5 

I 16 

MIN 

MAX 

.057 

.071 

.002 

TYP 

.012 

.020 

.006 

.010 

.248 

.271 

.165 

.180 

.0315 

CD 

CO 

O 

.232 1 

1 .256 1 


.010 


S020-5 T S024-5 
20 "I 24 

.002 TYP I .002 TYP~ 


.012 

.020 

.012 

.020 

.006 

.010 

.006 

.010 

.331 

.354 

.382 

.405 

.205 

.220 

.205 

.220 

.0315 

BSC 

.0315 

BSC 

.295 

.319 

.295 1 

.319 

.010 

— 


— 


0 * 8 * 



16-28 LEAD SMALL OUTLINE (EIAJ - .050 PITCH) 




























































































































































































PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC (Continued) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, 

UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D1 & El DO NOT INCLUDE MOLD FLASH 
OR PROTRUSION AND TO BE MEASURED 
FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004’ 
AT THE SEATING PLANE 


— 

D1 »- 

-* — B (OPTIONAL) 

1 



f t 

w 

AMAAfll 

B1 .025 MIN 

_Lai J 

| L SEATING PLANE 


h X 45* 


(j ^ — Ft. 


E2 


16-24 LEAD SMALL OUTLINE (J-BEND) 


DWG # 

SOI 6-2 

S020-1 

S024-4 

# OF LDS (N) 

16 LD 

r .300") 

20 LD (.300") 

24 LD (.300") 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.120 

.140 

.120 

.140 

.130 

.148 

A1 

.078 

.095 

.078 

.095 

.082 

.095 

B 

.020 

.024 

.020 

.024 

.026 

.032 

B1 

.014 

.020 

.014 

.020 

.015 

.020 

C 

.008 

.013 

.008 

.013 

.007 

.011 

D1 

.400 

.412 

.500 

.512 

.620 

.630 

E 

.335 

.347 

.335 

.347 

.335 

.345 

El 

.292 

.300 

.292 

.300 

.295 

.305 

E2 

.262 

.272 

.262 

.272 

.260 

.280 

e 

.050 BSC 

.050 BSC 

.050 BSC 

h 

.010 

.020 

.010 

.020 

.010 

.020 

S 

.023 

.035 

.023 

.035 

.032 

.043 
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PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC (Continued) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, 
UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING 
BETWEEN CENTERS. 

3. D1 & El DO NOT INCLUDE MOLD 
FLASH OR PROTRUSION AND TO 
BE MEASURED FROM THE BOTTOM 
OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR 
WITH RESPECT TO ONE ANOTHER 
WITHIN .004” AT THE SEATING 
PLANE. 


— 

m ■ 

— B (OPTIONAL) 

1 



j 

\m 

B1 


m 

.025 Ml 

DJl ai 

JT 


SEATING 



28-32 LEAD SMALL OUTLINE (J-BEND) 


DWG # 

S028-5 

S028-4 

S032-2 

# OF LDS (n) 

28 LD (.300") 

28 LD (.350") 

32 LD (.300") 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.120 

.140 

.130 

.148 

.130 

.148 

AI 

.078 

.095 

.082 

.095 

.082 

.095 

B 

.020 

.024 

.026 

.032 

.026 

.032 

B1 

.014 

.020 

.016 

.020 

.016 

.020 

C 

.008 

.013 

.007 

.011 

.008 

.013 

D1 

.700 

.712 

.720 

.730 

.820 

.830 

E 

.335 

.347 

.380 

.390 

.330 

.340 

El 

.292 

.300 

.345 

.355 

.295 

.305 

E2 

.262 

.272 

.310 

.330 

.260 

.275 

e 

.050 BSC 

.050 BSC 

.050 BSC 

h 

.012 

.020 

.012 

.020 

.012 

.020 

S 

.023 

.035 

.023 

.035 

.032 

.043 
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PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC (Continued) 

48 k 56 LEAD SMALL OUTLINE (SSOP - GULL WING) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR 
PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004” 
AT THE SEATING PLANE. 



SEATING PLANE- 1 H r— L 


1 DWG # 

S048-1 

S056-1 

j# OF LDS (N) 

48 (.300") 

56 (.300") 

1 SYMBOL 

MIN 

MAX 

MIN 

MAX 

1 A 

.095 

.110 

.095 

.110 

1 A1 

.008 

.016 

.008 

.016 

b 

.008 

.012 

.008 

.012 

C 

.005 

.009 

.005 

.009 

D 

.620 

.630 

.720 

.730 

E 

.291 

.299 

.291 

.299 

e 

m 

CM 

o 

BSC 

.025 

BSC 

H 

.395 

.420 

.395 

.420 

h 

.015 

.025 

.015 

.025 

L 

.020 

.040 

.020 

.040 

a 

0* 

8* 

0* 

8* 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC QUAD FLATPACKS 


100-132 LEAD PLASTIC QUAD FLATPACK (JEDEC) 


D2 ■ 


E3 




D1 


9 


NOTE 3 


El E E2 


C/ l AAAAAAAAAAAAiEE 


D3 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. PIN 1 IDENTIFIER CAN BE POSITIONED AT 
EITHER ONE OF THESE TWO LOCATIONS. 

4. DIMENSIONS D1, D2, El, AND E2 DO NOT 
INCLUDE MOLD PROTRUSIONS. ALLOWABLE 
MOLD PROTRUSIONS ARE AS FOLLOWS: 

D1 & El = .010 MAX. 

D2 & E2 = .007 MAX. 

5. ND & NE REPRESENT NUMBERS OF LEADS 
IN D & E DIRECTIONS RESPECTIVELY. 


b- B (OPTIONAL) 


ai TTn 

l\ 1 

r 

C a A 

- -LJ 



11 ' -IU 

L.025 MIN 


~rr 


IVIUN 

(OPTIONAL) 


SEATING PLANE 


DWG M 

PQ100-1 

P0132-1 

# OF LDS (N) 

100 

132 

1 SYMBOLS 

MIN 

MAX 

MIN 

MAX 

A 

.160 

.180 

.160 

.180 

AI 

.020 

.040 

.020 

.040 

B 

.008 

.016 

.008 

.016 

bl 

.008 

.012 

.008 

.012 

C 

.0055 

.008 

.0055 

.008 

D 

.875 

.885 

1.075 

1.085 

D1 

.747 

.753 

.947 

.953 

D2 

.897 

.903 

1.097 

1.103 

D3 

.600 REF 

.800 REF 

e 

.025 BSC 

.025 BSC 

E 

.875 

.885 

1.075 

1.085 

El 

.747 

.753 

.947 

.953 

E2 

.897 

.903 

1.097 

1.103 

E3 

.600 REF 

.800 REF i 

L 

.020 

.030 

.020 

.030 

a 

0* 

8* 

0* 

8* 

ND/NE 

25/25 

55/55 1 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC QUAD FLATPACKS (Continued) 


80-128 LEAD PLASTIC QUAD FLATPACK (EIAJ) 



5-16* 


— | - ■ r — 

t I 1 V o- 

L A1 




-r 


0 *— 9 ‘ 


I 


INCHES, UNLESS 


NOTES: 

1. ALL DIMENSIONS ARE I 
OTHERWISE SPECIFIED. 

BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

D1 & El DO NOT INCLUDE MOLD PROTRUSION. 
ALLOWABLE PROTRUSION IS .010 PER SIDE. 

ND & NE REPRESENT NUMBERS OF LEADS IN 
D & E DIRECTIONS RESPECTIVELY. 

THE 3.9mm FOOTPRINT IS STANDARD, HOWEVER 
THE 3.2mm IS OPTIONAL & CAN BE REQUESTED. 


— — L 


DWG # 

PQ80-2 

PQ100-2 

PQ120-2 

PQ128-2 

EgaaisaigH 

80 

100 

120 

128 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.110 

.124 

.110 

.124 

.136 

.156 

.136 

.156 

A1 

.010 

- 

.010 

- 

.010 

— 

.010 

- 

A2 

.100 

.120 

.100 

.120 

.125 

.144 

.125 

.144 

C 

.005 

.008 

.005 

.008 

.005 

.008 

.005 

.008 

D 

.937 

.945 

.937 

.945 

1.252 

1.260 

1.252 

1.260 

D1 

.783 

.791 

.783 

.791 

1.098 

1.106 

1.098 

1.106 

D3 

.724 REF 

.742 REF 

.913 REF 

.976 REF 

E 

.701 

.709 

.701 

.709 

1.252 

1.260 

1.252 

1.260 

El 

.547 

.555 

.547 

.555 

1.098 

1.106 

1.098 

1.106 

E3 

.472 REF 

.486 REF 

.913 REF' 

.976 REF 

L 

.026 | .037 

.026 i .037 

.026 1 .037 

.026 1 .037 

■siDssm 

16/24 

20/30 

30/30 

32/32 

p 

.0315 BSC 

.026 BSC 

.026 BSC 

.0315 BSC 

w 

.010 1 .018 

.012 1 .018 

.012 ! .018 

.012 1 .018 

ZD 

.032 

.023 

.094 

.063 

ZE 

.039 

.032 

.094 

.063 


ALT. D [5] 

.909 

.917 

.909 

.917 

1.224 

1.232 

1.224 

1.232 

ALT. E [5] 

.673 

.681 

.673 

.681 

1.224 

1.232 

1.224 

1.232- 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC QUAD FLATPACKS (Continued) 


144-208 LEAD PLASTIC QUAD FLATPACK (EIAJ) 












































































































PACKAGE DIAGRAM OUTLINES 


PLASTIC LEADED CHIP CARRIERS 


20-84 LEAD PLCC (SQUARE) 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE 
ANOTHER WITHIN .004” AT THE SEATING PLANE. 

5. ND & NE REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS 
RESPECTIVELY. 

6. D1 8c El SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG. 



DWG # J20-1 J28-1 J44-1 J52-1 J68-1 J84-1 ' 

# OF LDS ’ £6 26 37 52 6§ 84 


■attisw mmaaa mucoa ■Tizirra ■Tiziron qji ux < mucosa 

A 

KI33 

mug 

Krai 




KTi£i 

Krai 




Kraa 

A1 


ojym 









ittes! 


B 



IPEE1 


JPE73 


iron 

IEEEI 

ITT71 

ffEEl 

ipeei 


bl 

EH 

lEEII 

eh 

IBETI 

I«IE1 

iron 

PIE1 


ROT 1 

PEBI 

Eg 


C 

IEEP1 

EH 


R*TY*1 

Brag 

iety*] 


eh 

EED 

IPE!»] 



Cl 


eh 

ihtsth 



iron 

PMM 

IEIE1 

ipishi 

TIFI 

EHI 


D 




keh 





Esid 


U5U«2«j 


D1 







i^g 


esd 

IET?3 

HEg 



lEEig 

ISEW 

IKET»1 

ICSIi] 

lEETi] 

k*M 

!%!»] 



lEEfil 

eeh 


KHEHH 

.200 

REF 

.300 

REF 

.500 

REF 

.600 

REF 

.800 

REF 

1.000 REF | 

E 





ieei3 

IEEH 



Esld 




El 



wn?fti 



ieeth 





BEB3 


e 

.050 

BSC 

.050 

BSC 

.050 

BSC 

.050 

BSC 

.050 

BSC 

.050 

BSC | 


5 

7 

11 

13 

17 

SI I 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC LEADED CHIP CARRIERS (Continued) 
18-32 LEAD PLCC (RECTANGULAR) 



SEATING PLANE- 



E2 


DWG # 

J18-1 

J32-1 

# OF LDS 

18 

32 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

A 

.120 

.140 

.120 

.140 

A1 

.075 

.095 

.075 

.095 

B 

.026 

.032 

.026 

.032 

bl 

.013 

.021 

.013 

.021 

C 

.015 

.040 

.015 

.040 

Cl 

.008 

.012 

.008 

.012 

C2 

- 

- 

.005 

.015 

D 

.320 

.335 

.485 

.495 

D1 

.289 

.293 

.449 

.453 

D2 

.225 .265 

.390 .430 

D3 

.150 REF 

.300 REF 

E 

.520 

.535 

.585 

.595 

El 

.489 

.493 

.549 

.553 

E2 

.422 

.465 

.490 

.530 

E3 

.200 REF 

.400 REF 

e 

.050 BSC 

.050 BSC 

ND/NE 

4/5 

7 / 9 




OPTIONAL FEATURE 
ADHESIVE PEDESTAL 
(32 LD ONLY) 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR 
PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004" 

AT THE SEATING PLANE. 

5. ND & NE REPRESENT NUMBERS OF LEADS IN 
D & E DIRECTIONS RESPECTIVELY. 

6. D1 &c El SHOULD BE MEASURED MEASURED 
FROM THE BOTTOM OF THE PACKAGE. 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC PIN GRID ARRAYS 


00-208 PIN PGA (CAVITY UP) 





NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC PIN SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ”N” REPRESENTS THE NUMBER OF PINS. 

5. DIM. "A” INCLUDES BOTH THE PKG BODY & THE LID. IT DOES NOT INCLUDE HEATSINK OR 
OTHER ATTACHED FEATURES. 

6. PIN DIAMETER "C" EXCLUDES SOLDER DIP OR OTHER LEAD FINISH. 

7. PIN TIPS MAY HAVE RADIUS OR CHAMFER. 


DWG No. 

PG 68-2 

PG 84-2 

PG 208-2 

# OF PINS (N) 

68 PIN 

84 PIN 

208 PIN 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.115 

.160 

.115 

.160 

.115 

.160 

C 

.016 

.020 

.016 

.020 

.016 

.020 

D 

1.140 

1.180 

1.140 

1.180 

1.740 

1.780 

D1 

1.000 BSC 

1.000 BSC 

1.600 BSC 

E 

1.140 1.180 

1.140 1.180 

1.740 1.780 

El 

1.000 BSC 

1.000 BSC 

1.600 BSC 

e 

.100 BSC 

.100 BSC 

.100 BSC 

L 

.100 .160 

.100 .160 

.100 .160 

M 

11 

11 

17 

Q 

.040 1 .070 

.040 1 .070 

.040 1 .070 
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PACKAGE DIAGRAM OUTUNES 


DUAL IN-LINE PACKAGES 


28-Pin Ceramic Sidebraze DIP - Ml 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


28-Pln Ceramic Sidebraze DIP - M2 
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PACKAGE DIAGRAM OUTLINES 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 
32-Pin Ceramic Sidebraze DIP - M4 


MODULE DIMENSIONS FOR PACKAGE M4 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 
32-Pln Ceramic Sldebraze DIP - M7 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 
40-Pin Ceramic Sldebraze DIP - M8 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 
40-Pln Ceramic Sldebraze DIP - M9 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


40-Pln Ceramic SIdebraze DIP - Mil 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 

40-Pin Ceramic Sidebraze DIP - Ml 2 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


44-Pln FR-4 DIP -Ml 3 

























PACKAGE DIAGRAM OUTLINES 



Ceramic Sldebraze DIP - Ml 5 
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PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


60-Pln Ceramic Sidebraze DIP - Ml 6 
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64-Pln Ceramic Sidebraze DIP - Ml 7 
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PACKAGE DIAGRAM OUTLINES 
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PACKAGE DIAGRAM OUTLINES 


QUAD IN-LINE PACKAGES (Continued) 


92-PIn FR-4 QIP - M21 
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QUAD IN-LINE PACKAGES (Continued) 

92-Pln FR-4 QIP - M22 
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PACKAGE DIAGRAM OUTLINES 


QUAD IN-LINE PACKAGES (Continued) 
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PACKAGE DIAGRAM OUTLINES 


QUAD IN-LINE PACKAGES (Continued) 
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QUAD IN-LINE PACKAGES (Continued) 





















PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAY PACKAGES 


121 -Pin Ceramic Sidebraze PGA - M33 
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PACKAGE DIAGRAM OUTLINES 


SINGLE IN-LINE PACKAGES 


28-PIn FR-4 SIP - M34 



TYP. 0.025 


0 . 

M 


285 

MAX. 


B 


. 0.100 

TYP. 


FRONT VIEW 


8 □ B 

WmTtmrr 

BACK VIEW 


4.4 


32 






PACKAGE DIAGRAM OUTLINES 


SINGLE IN-LINE PACKAGES (Continued) 
30-Pln Ceramic Sldebraze SIP - M35 
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PACKAGE DIAGRAM OUTUNES 


SINGLE IN-LINE PACKAGES (Continued) 


30-Pin FR-4 SIP - M36 



FRONT VIEW 


36-Pin FR-4 SIP - M37 






PACKAGE DIAGRAM OUTLINES 


SINGLE IN-LINE PACKAGES (Continued) 
36-Pin FR-4 SIP - M38 


MODULE DIMENSIONS FOR PACKAGE M38 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 
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PACKAGE DIAGRAM OUTLINES 


DUAL SINGLE IN-LINE PACKAGES 


36-Pin Ceramic Sidebraze DSIP - M42 
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PACKAGE DIAGRAM OUTLINES 


ZIG-ZAG IN-LINE PACKAGES (Continued) 
64-Pin FR-4 ZIP - M46 
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64-Pin FR-4 ZIP - M47 
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SINGLE IN-LINE PACKAGES (Continued) 
40-Pln FR-4 SIMM - M48 


MODULE DIMENSIONS FOR PACKAGE M48 ARE NOT YET AVAILABLE. 
PLEASE CONSULT THE FACTORY FOR FURTHER DETAILS. 
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ECL PRODUCTS 


The ECL Product Group is one of the newest product 
groups to be created at Integrated Device Technology, Inc. 
The charter of the group is to develop a leadership BiCMOS 
technology, create ECL-compatible products which drive and 
showcase that technology, and understand the needs of ECL 
users with the aim of creating products which more completely 
provide systems solutions. 

The products offered by the ECL Products Group provide 
the designer of high-speed emitter-coupled logic (ECL) sys- 
tems with a lower-power alternative to older bipolar ECL 
technologies. IDT BiCMOS ECL memory products allow the 
designerto achieve performance levels close to bipolar equiva- 
lents, yet with less engineering time and resources devoted to 
heat dissipation and thermal design. These products are ideal 
for cache, control-store, or main memory applications in mini- 
supercomputer and high-end workstation, or pattern genera- 
tion and data capture in test equipment. 

This revolution in performance-density is achieved by IDT 
through the development of a technology which combines 
high-speed CMOS with limited use of bipolar structures. 
Called BiCEMOS™, the technology provides greater per- 
formance in memory components by speeding up word-line 
drivers, sense amplifiers, and input-output buffers. Bipolar 
structures on-chip also allow the option of ECL-compatible 
interfaces. 

To build components with ECL interfaces in the past 
required 100% bipolar circuit designs. Full bipolar designs 
were limited in density, however, bythehighpowerdissipation 
of the chip: the level of integration available to the designer of 
ECL systems has thus been necessarily low when compared 
to CMOS. But in the past, designers looking for performance 
sacrificed density and solved power dissipation engineering 
problems in order to use bipolar ECL components. Today, 
BiCMOS provides the high-density and low cost of CMOS to 
ECL designers. 

Integrated Device Technology has begun its family of 
BiCMOS ECL components with the most density-intensive 
elements: memory. Because memories benefit in speed from 
bipolar word-line drivers as mentioned above, larger (longer 
word-line) memories benefit most from BiCMOS. Thus, IDT 
has begun building BiCMOS ECL SRAMs at the 64K-bit 
density, and will offer products with ever greater levels of 
integration. These density enhancements will include 256K- 


bit memories and beyond, as well as memories including on- 
chip logic to improve their use in computer architectures. 

The speed of memories, measured as access time, is also 
improved with the development of BiCMOS. Bipolar struc- 
tures speed up internal elements of already fast CMOS 
memories. Because it is based on, and integrated into, 
standard IDT CMOS, BiCMOS will directly receive the bene- 
fits of enhancements made in future CMOS technology gen- 
erations. Speed improvements will be achieved for both 
BiCMOS TTL and BiCMOS ECL memories, but the ECL 
output buffer is a clear speed leader over TTL, implying that 
ECL memories will in general out-perform TTL. In a system, 
ECL logic elements out-perform TTL by as much as a factor 
of three; IDT feels that ECL will win renewed interest as an 
interconnect standard for high-performance systems now that 
BiCMOS allows CMOS densities at ECL speeds. 

Military applications will also benefit from BiCMOS ECL 
components. The low-power dissipation of BiCMOS allows 
ECL SRAMs to be offered as fully MIL-STD-883 compliant 
over the full -55°C to +125°C temperature range. The high 
density and low power will be ideal for high data rate applica- 
tions such as RADAR, satellite communication, and graphics. 

The lower power dissipation of BiCMOS ECL components 
makes the job of designing with ECL much easier than with 
bipolar ECL. System reliability goals are much easier to 
achieve because these components create less heat in a 
system. Heat dissipation techniques needed for system 
cooling benefit from a better starting point, reducing the 
amount of time and resources needed to prove a design. 
Power supply requirements are of course reduced. New 
packaging options are realized, such as plastic DIP and 
surface-mount packages. 

Integrated Device Technology believes that BiCMOS will 
be a major technology for the coming years, and is dedicated 
to be the leader. To do this we have created memory products 
to drive the technology down the learning curve to provide our 
customers cost-effective high-performance. We offer stan- 
dard and leadership ECL products implemented in high- 
performance BiCMOS. We intend to work closely with our 
customers to create new standard products which bring more 
of the advantages of BiCMOS speed, integration, and lower 
power to ECL systems. 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
16K (4K x 4-BIT) SRAM 



Integrated Device Technology, Inc. 


PRELIMINARY 
I DTI 0484 
IDT1 00484 
IDT101484 


FEATURES: 

• 4096-words x 4-bit organization 

• Address access time: 7/8/10/15 ns 

• Low power dissipation: 700mW (typ.) 

• Guaranteed Output Hold time 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• Traditional comer-power pin pinout 

• Standard through-hole and surface mount packages 


DESCRIPTION: 

The I DTI 0484, 1 DTI 00484 and I DTI 01484 are 16,384-bit 
high-speed BiCEMOS™ ECL static random access memo- 
ries organized as 4K x 4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous four- 
bit-wide ECL SRAMs. This device have been configured to 
follow the traditional comer-voltage pinout. Because they are 
manufactured in BiCEMOS™ technology, however, power 
dissipation is greatly reduced over equivalent bipolardevices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. Two Write Enable inputs are supplied, 
so the write pulse is created as a logical-AND of these signals 
to allow write gating at the device for minimal skew. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DataiN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 
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IDT10484, IDT100484, 1 DTI 01 484 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



Vcc 

Qi 

Qo 

D3 

D2 

Di 

Do 


CS 

WEI 

WE2 

NC 

An 

Aio 

A9 


2756 drw02 



C28 



400-MI l-Wlde 
CERPACK 
E28 


PIN DESIGNATION 


Symbol 

Pin Name 

Ao through An 

Address Inputs 

Do through D3 

Data Inputs 

Qo through Q3 

Data Outputs 

WIT, WE2 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2756 tolOl 


AC OPERATING RANGES (1) 


I/O 

VEE 

Temperature 

10K 

-5.2 V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sec 

101 K 

-4.75V to -5.46V 

0 TO 75°C, air flow exceeding 2 m/sec 


NOTE: 2756 tbl 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 


Do 

Di D2 D3 

Ao 


Ai 


A2 


A3 


A4 

Qo 

A5 

Qi 

A6 

02 

A7 

03 

A8 


A9 


Aio 


Ail 


CS 

we? we2 


4K X 4 
SRAM 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

Flatpack 

Unit 

Typ. 


Typ. 


ClN 

Input 

Capacitance 

4 

- 

TBD 

- 

PF 

COUT 

Output 

Capacitance 

6 

- 

TBD 

- 

pF 


2756 *1 03 


TRUTH TABLE {1) 


CS 

WIT 

WE2 

Dataom 

Function 

H 

X 

X 

L 

Deselected 

W 

H 

X 

RAM Data 

Read 


X 

H 

RAM Data 

Read 

ma 

L 

L 

WRITE Data 

Write 


I1U I L_ . 

1. H=High, L=Low, X=Don'tCare 
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IDT10484, IDT100484, 1 DTI 01 484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RAT1NGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

mt 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

°C 

PT 

Power Dissipation 

1.5 

KB 

lout 

DC Output Current (Output 
High) 

-50 

mA 


. 2756 tbl 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(VEE = -5.2V, RL=50ft to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.w 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

VlN-VlHAOr VlLB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

mTfm 


-1665 

mV 

o°c 





riff iITt'ki 



-1650 


25°C 





tSlLfiill 


-1625 


75°C 

VOHC 

Output Threshold HIGH Voltage 

ViN = ViHBor Vila 

-1020 



mV 

0°C 





-980 

_ 

- 


25°C 





-920 




75°C 

Vote 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 



mmM 

mV 

0°C 





- 

— 



25°C 







Inal 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

unn 


■mg 

mV 

0°C 



Low for All Inputs 

i 


mum 


25°C 





fltL&XSii 


■ESI 


75°C 

1 1H 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

| 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

s 




Others 

-50 

- 

90 

pA 

1 

Iee 

Supply Current 

All Inputs and Outputs 

-190 

-130 

- 

mA 

■ 



Open 






■ 


1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10484, 1DT100484, IDT1014S4 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

mai 

Vterm 

Terminal Voltage With 

Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

o 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

°c 

Pt 

Power Dissipation 

1.5 

fan 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2756 tbl 07 

1 . Stresses greater than those listed under ABSOLUTE MAXI MUM RATI N GS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of tne device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.P> 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN « V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-170 

-110 

- 

mA 


NOTES: 2756 tw os 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10484, IDT100484, IDT101484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

■11 

Tbias 

Temperature Under Bias 

-55 to +125 

wm\ 

Tstg 

Storage Ceramic 

Temperature 

-65 to +1 50 

°C 

Pt 

Power Dissipation 

1.5 

W 

lOUT 

DC Output Current (Output 
High) 

-50 

mA 


NOTE: 2756 tbi 09 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedficationisnotimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, RL=50fl to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ/ 1 ) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN > V iha or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

Vote 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

HA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-190 

-130 

- 

mA 


NOTE: 2756 « io 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10484, IDT 1 00484, IDT101484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION AC TEST INPUT PULSE 


Vcc (GND) 




tR tF 

tR = tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 


2756 dry* 07 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2756 Iblll 


FUNCTIONAL DESCRIPTION 

The IDT10484, IDT1 00484 and IDT1 01484 BiCMOS ECL 
static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
traditional corner-power pinout and functionality for 4Kx4 ECL 
SRAMs. (Forcenter-powerpinouts, please see the IDT10A484, 
I DTI 00A494, and IDT101 A484, respectively.)The ECL-101K 
meets electrical specifications that combine the ECL-100K 
temperature and voltage compensated output levels with the 
high-speed of ECL-10K Vee compatibility (-5.2V). 

READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataouT is held 
for a short time (toH) afterthe address begins to change for the 
next access, then ambiguous data is on the bus until a new 
time tAA. 


WRITE TIMING 

To write data to the device, a Write Pulse need be formed 
to control the write to the SRAM array. This Write Pulse, called 
WE, is for med inside the device as th e lo gical-A NDof the WEI 
and WE2 inputs; that is, when WEI and WE2 both are driven 
low, WE goes low and the write cycle begins. 

While CS and ADDR must be set-up whe n WE goes low, 
DataiN can settle afterthe falling edge of WE, giving the data 
path extra margin. Data is written to the memory cell at the end 
of the Write Pulse, and addresses and Chip Select must be 
held afterthe rising edge of the Write Pulse to ensure satisfac- 
tory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after “Write Recovery 
Time” (twR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 
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IDT10484, IDT100484, IDT101484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT} 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 

















































IDT10484, IDT100484, IDT101484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^ 1 ) 

Test 

Condition 

10484S7 

100484S7 

101484S7 

10484S8 

100484S8 

101484S8 

10484S10 

100484S10 

101484S10 

10484S15 

100484S15 

101484S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

tWSA = minimum 

5 


6 

- 

8 

- 

10 

- 

ns 

tWSD 

Data Set-up Time 

- 

0 

pqn 

0 

- 

0 

- 

2 

- 

ns 

tWSD2<2) 

Data Set-up Time to WE High 

- 

5 

US 

5 

- 

5 

- 

5 

- 

ns 

tWSA 

Address Set-up Time 

tWSA - minimum 

0 : 

im 


- 


- 

2 

- 

ns 

twscs 

Chip Select Set-up Time 

- 

mm 

H 

0 

- 

0 

- 

2 

- 

ns 

tWHD 

Data Hold Time 

- 

i % 

- 

1 

- 

1 

- 

2 

- 

ns 

tWHA 

Address Hold Time 

- 


- 

1 

- 

1 

- 

2 

- 

ns 

tWHCS 

Chip Select Hold Time 

- 

B 

- 

1 

- 

1 

- 

2 

- 

ns 

tws 

Write Disable Time 

- 

-*• 

5 

- 

5 

- 

5 

- 

5 

ns 

1WR( 3 ) 

Write Recovery Time 

- 

- 

5 

- 

5 

- 

5 

- 

5 

ns 


NOTES: 2756 13 

1 . Input and Output reference level is 50% point of waveform. 

2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsc >2 with 
respect to rising edge of WE . 

3. tWR is defined as the time to reflect the newly written data on the Data Outputs (Qo to 03) when no new Address Transition occurs. 


WRITE CYCLE TIMING DIAGRAM 


CS 



■11 

mm 



1 

— 



ADDR 

EBB 


BBS 

'mm 


tWSA 

— 

— 

|^_ tWHA 


DATAin 

MjjWWj 


mmmi 

wmm 





L_ tWHD 



h 

tWSD2— 




WE 

\ 

\ 

«* tw 

P tws *" 

I 

1 

tWR ** 


DATAOUT 

llttillllllH 
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mm 
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IDT10484, IDT100484, I DTI 01 484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 

ORDERING INFORMATION 

|DT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 



10484 


100484 

101484 


COMMERCIAL TEMPERATURE RANGE 


Commercial 

Sidebraze DIP 
CERPACK 

Speed in Nanoseconds 

Standard Architecture 

16K (4K x 4-bits) BiCMOS ECL-10K 
Corner-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECL-100K 
Corner-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECL-101K 
Corner-Power Pin Static RAM 

2756 drw 1 1 
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FEATURES: 

• 4096-words x 4-bit organization 

• Address access time: 5/7/8/10 ns 

• Low power dissipation: 700mW (typ.) 

• Guaranteed Output Hold time 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• Center-power pinout for reduced noise 

• Standard through-hole and surface mount packages 


DESCRIPTION: 

The I DTI 0A484, IDT1 00A484 and IDT1 01 A484 are 1 6,384- 
bit high-speed BiCEMOS™ ECL static random access 
memories organized as 4Kx4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous four- 
bit-wide ECL SRAMs. This device have been configured to 
follow the center-power pinout for reduced noise allowing 
higher speed operation. Because they are manufactured in 
BiCEMOS™ technology, powerdissipation is greatly reduced 
over equivalent bipolar devices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. Two Write Enable inputs are supplied, 
so the write pulse is created as a logical-AND of these signals 
to allow write gating at the device for minimal skew. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DataiN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 









IDT10A484, IDT100A4Q4, IDT101A484 

HIGH SPEED BICMOS ECL STATIC RAM 1 6K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



TOP VIEW 



300-Mil-Wide 
PLASTIC SOJ PACKAGE 
Y28 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through All 

Address Inputs 

Do through D3 

Data Inputs 

Qo through 03 

Data Outputs 

WEi, WE2 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

VEE 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2811 tbIOl 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75 °C, air flow exceeding 2 m/sed 

100K 

-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sed 

101K 

-4.75V to -5.46V 

0 TO 75°C, airflow exceeding 2 m/sed 


NOTE: 281 1 tbi 02 

1. Referenced to Vcc 


LOGIC SYMBOL 



Do Di D2 D3 I 

— 

Ao 


— 

Ai 


— 

A2 


— 

A3 


— 

A4 

Qo 

— ■ 

As 

Qi 

— 

A6 

02 

— 

A7 

03 

— 

As 


— 

A9 


— 

Aio 


— • 

An 



CS 

weT weJ 


7 T T 


4Kx4 

SRAM 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

FP 

SOJ 

Unit 

BH 

^53 

Bn 

M 

053 

^3 

ClN 

Input 

Capacitance 

H 

B 

TBC 

- 

3 

- 

PF 

COUT 

Output 

Capacitance 

6 

- 

TBC 

- 

3 

- 

PF 


2811 tbl 03 


TRUTH TABLE (1) 


CS 

WeT 

WE2 

DataouT 

Function 

H 

X 

X 

L 

Deselected 


H 

X 

RAM Data 

Read 

HH 

X 

H 

RAM Data 

Read 

IBM 

L 

L 

WRITE Data 

Write 


NOTE: 2811 ibiot 

1. H=High, L=Low, X=Don'tCare 
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IDT10A484, IDT100A484, 1 DTI 01 A484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS* 1 * 


EHH 351 

Rating 

Value 

Fflfll : 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

ra 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°C 

Pt 

Power Dissipation 

1.5 

I 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

ECL-10K DC ELECTRICAL CHARACTERISTICS 


(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

VlN = VlHAor V ILB 

-1000 


-840 

mV 

0°C 




-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1870 



mV 

0°C 





-1850 

- 

mum 


25°C 





-1830 


IiMkI 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN «= V IHB or V ILA 

-1020 



mV 

0°C 




-980 

■ 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 



inn 

mV 

0°C 




— 

— 



25°C 







1 ml 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

B 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

mmm 


mm 

mV 

0°C 



Low for All Inputs 

fl 

- 



25°C 





B t "«B 


in 


75°C 

1 IH 

Input HIGH Current 

V IN - V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 

1 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

■ 




Others 

-50 

- 

90 

pA 

II 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-190 

-130 

- 

mA 

- 


2811 W 05 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10A484, IDT100A484, IDT101A484 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 



Rating 

Value 

nwii 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V | 

Ta 

Operating Temperature 

0 to +85 

EB 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

■ 

Pt 

Power Dissipation 

1.5 

W 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2fltitoi07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl = 500 to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

TypW 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN ** V IHA Or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN == V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

“ 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 


-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-170 

-110 

- 

mA 


NOTE: 2811 ttt os 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10A484, IDT100A484, IDT101A484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1} 


EffiGET! 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

H 

Pt 

Power Dissipation 

1.5 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 201 1 tbi 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.W 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

VlN»VlHAOr V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

. - 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-190 

-130 

- 

mA 


2811 tol 10 
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IDT10A484, IDT100A484, IDT101A484 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 



281 1 drw 07 



tR tF 


tR = tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2811 drwoe 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2811 Ibl 11 


FUNCTIONAL DESCRIPTION 

The IDT1 0484, IDT1 00484, and IDT1 01 484 BiCMOS ECL 
static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
center-power pinout for 4Kx4 ECL SRAMs, reducing noise 
over corner-power versions allowing for improved system 
performance. (For comer-power pinouts, please see the 
IDT10484, IDT100494, and IDT101484, respectively.) The 
ECL-101K meets electrical specifications that combine the 
ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2 V). 

READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataouT is held 
for a short time (tOH) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tAA. 


WRITE TIMING 

To write data to the device, a Write Pulse need be formed 
tocontrolthe write to the SRAM array. This Write Pulse, called 
WE. isfor med inside the device as th e lo gical-A NDof the WEI 
and WE2 inputs; that is, when WEI and WE2 both are driven 
low, WE goes low and the write cycle begins. 

While CS and ADDR must be set-up whe n WE goes low, 
DataiN can settle afterthe falling edge of WE, giving the data 
path extra margin. Data is written to the memory cell at the end 
of the Write Pulse, and addresses and Chip Select must be 
held after the rising edge of the Write Pulse to ensure satisfac- 
tory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after “Write Recovery 
Time” (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 



5.2 


6 






















IDT10A484, IDT100A484, IDT101A484 

HIGH SPEED BICMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10A484S5 
100A4S4S5 
101 A484S5 

10A484S7 
100A484S7 
101 A484S7 

10A484S8 

1 00 A484S8 
101 A484S8 

10A484S10 
100A484S10 
101 A484S10 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tACS 

Chip Select Access Time 

- 

- 

H9 

- 

3 

- 

5 

- 

5 

ns 

tRCS 

Chip Select Recovery Time 

- 

- . 

M 

- 

3 

- 

5 

- 

5 

ns 

tAA 

Address Access Time 

- 

is 

> 5 

- 

7 

- 

8 

- 

10 

ns 

tOH 

Data Hold from Address Change 

- 

KH 

- 

3 

- 

3 

- 

3 

- 

ns 


NOTE: 28 ii tbi 12 

1 . Input and Output reference level is 50% point of waveform. 


READ CYCLE GATED BY CHIP SELECT 


cs 


DATAout 


\ 

«• tACS ► 

r 

L 


1 

•* tRCS- 



READ CYCLE GATED BY ADDRESS 
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IOT10A484, IDT100A484, IDT101A484 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10A484S5 

100A484S5 

101A484S5 

10A484S7 

1 00A484S7 
101A484S7 

10A484S8 
100A484S8 
101 A484S8 

10A484S10 

100A484S10 

101A484S10 

Unit 

Mlln. 

Max. 

Mlln. 

Max. 

Mlln. 

Max. 

Mlln. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

tWSA- minimum 

3 

- 

5 

- 

6 

- 

8 

- 

ns 

tWSD 

Data Set-up Time 

- 

0 

„ y - 

0 

- 

0 

- 

0 

- 

ns 

tWSD2< 2 > 

Data Set-up Time to WE High 

- 

3 


5 

- 

5 

- 

5 

- 

ns 

tWSA 

Address Set-up Time 

tWSA- minimum 

0 

191 

0 

- 

0 

- 

0 

- 

ns 

twscs 

Chip Select Set-up Time 

- 

0 * 


0 

- 

0 

- 

0 

- 

ns 

tWHD 

Data Hold Time 

- 

1 % 

- 

1 

- 

1 

- 

1 

- 

ns 

tWHA 

Address Hold Time 

- 

ijj 

1 - 

1 

- 

1 

- 

1 

- 

ns 

tWHCS 

Chip Select Hold Time 

- 

ff 

- 

1 

- 

1 

- 

1 

- 

ns 

tws 

Write Disable Time 

- 

Hi 

3 

- 

5 

- 

5 

- 

5 

ns 

tWR< 3 ) 

Write Recovery Time 

- 

- 

3 

- 

5 

- 

5 

- 

5 

ns 


NOTES: an M13 


1 . Input and Output reference level is 50% point of waveform. 

2. twso is specified with re spec t to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twso 2 with 
respect to rising edge of WE . 

3. tWR is defined as the time to reflect the newly written data on the Data Outputs (Qo to 03) when no new Address Transition occurs. 


WRITE CYCLE TIMING DIAGRAM 


cs 


ADDR 


DATAin 


WE 


DATAout 


2811 dm* 10 




5.2 


8 



















































































IDT10A484, IDT100A484, IDT101A484 

HIGH SPEED BiCMOS ECL STATIC RAM 16K (4K x 4-BIT) 


ORDERING INFORMATION 

IDT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Ranc 


COMMERCIAL TEMPERATURE RANGE 




Blank 


C 

E 

Y 


5 

7 

8 

10 


S 


10A484 

100A484 

101A484 


Commercial 

Sidebraze DIP 
CERPACK 
Plastic SOJ 


Speed in Nanoseconds 


Standard Architecture 

1 6K (4K x 4-bits) BiCMOS ECL-1 OK 
Center-Power Pin Static RAM 
16K (4K x 4-bits) BiCMOS ECL-1 00K 
Center-Power Pin Static RAM 

16K (4K x 4-bits) BiCMOS ECL-1 OIK 
Center-Power Pin Static RAM 

2811 drw 11 
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Integrated Device Technology, Inc. 


HIGH-SPEED BiCMOS 

ECL STATIC RAM 

64K (64K x 1-BIT) SRAM 

IDT10490 
IDT1 00490 
IDT101490 





FEATURES: 

• 65,536-words x 1 -bit organization 

• Address access time: 8/10/12/15 

• Low power dissipation: 420mW (typ.) 

• Guaranteed Output Hold time 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount 
packages 


DESCRIPTION: 

The I DTI 0490, IDT1 00490 and IDT101490 are 65,536-bit 
high-speed BiCEMOS™ ECL static random access memo- 
ries organized as 64K x 1 , with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous one- 
bit-wide ECL SRAMs. The devices have been configured to 
follow the standard ECL SRAM JEDEC pinout. Because they 
are manufactured in BiCEMOS™ technology, however, power 
dissipation is greatly reduced over equivalent bipolar devices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DataiN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 


FUNCTIONAL BLOCK DIAGRAM 


AO 


A15 


DO 


WE 

CS 



BICEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


C 1990, Integrated Device Technology, Inc. 
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IDT10490, IDT 1 00490, IDT101490 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 





CERDIP 
TOP VIEW 



24 □ Vcc 


300-MI 1-Wide 
CERDIP PACKAGE 
D22 

LOGIC SYMBOL 


300-Mil-Wide 
PLASTIC SOJ PACKAGE 
Y24 


Al2 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ais 

Address Inputs 

Do 

Data Input 

Qo 

Data Output 

WE 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 



SRAM 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

ClN 

Input 

Capacitance 

4 

- 

3 

- 

PF 

COUT 

Output 

Capacitance 

6 

- 

3 

- 

PF 


AC OPERATING RANGES (1) 


TRUTH TABLE 


(i) 


BUS 

Vee 

Temperature 


-5.2V ±5% 

0 TO 75 °C, air flow exceeding 2 m/sed 


-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sed 


-4.75V to -5.46V 

0 TO 75 °C, air flow exceeding 2 m/sed 


NOTE: 

1 . Referenced to Vcc 


CS 

WE 

Data out 

Function 

H 

X 

L 

Deselected 

L 

H 

RAM Data 

Read 

L 

L 

L 

Write 


NOTE: 

1 . H=High, L=Low, X=Don’t Care 
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IDT10490, IDT100490, IDT101490 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 



Rating 

Value 

nww 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

El 

Tbias 

Temperature Under Bias 

-55 to +1 25 

El 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°C 

Pt 

Power Dissipation 

1.5 

W 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl =50fl to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN = V iha or V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C . 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1870 


mrn 

mV 

0°C 





-1850 

_ 



25°C 





-1830 


■in 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1020 



mV 

0°C 





-980 

— 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 



mrn 

mV 

0°C 





- 

- 



25°C 







tmm 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

• — 

-810 


25°C 





-1045 


-720 


75°C 

VlL. 

Input LOW Voltage 

Guaranteed Input Voltage 



-1490 

mV 

0°C 



Low for All Inputs 


_ 

-1475 


25°C 







-1450 


75°C 


Input HIGH Current 

V IN » V IHA 

CS 

- 

- 

220 

pA ' 

B 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

B 




Others 

-50 

- 

90 

pA 

Hi 

1 EE 

Supply Current 

All Inputs and Outputs 

-170 

-80 

- 

mA 

HgB 



Open 








NOTES: 2759 tbl 06 

1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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1DT10490, IDT100490, IDT101490 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 

E2J 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

O 

Tbias 

Temperature Under Bias 

-55 to +125 

O 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 


PT 

Power Dissipation 

1.5 

El 

lOUT 

DC Out mput Current (Output 
High) 

-50 

mA 


NOTE: 2759 tbl 07 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl =500 to -2.0 V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.O) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHG 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

“ 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 


-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-150 

-70 

- 

mA 


NOTE: 2759 tbl 08 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10490, IDT100490, 1DT101490 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) COMMERCIAL TEMPERATURE RANGE 

ECL-101K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

Wk 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

H 

Pt 

Power Dissipation 

1.0 

UTM 

lOUT 

DC Out mput Current 
(Output High) 

-50 

mA 


NOTE: 2759 1,31 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.H) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

ViN-ViHBor Vila 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

Iee 

Supply Current 

All Inputs and Outputs 

Open 

-170 

-80 

- 

mA 


NOTE: 2759 4)110 

1. Typical parameters are specified at Vee = -5.2V, Ta= + 25°C and maximum loading. 
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IDT 1 0490, IDT100490, IDT101490 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 

Vcc(GND) 



AC TEST INPUT PULSE 



tR tF 


tR - tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 


2759 dfw 08 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2759 4)1 11 


FUNCTIONAL DESCRIPTION 

The I DTI 0490, IDT100490 and IDT101490 BiCMOS ECL 
static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and functionality for 64Kx1 SRAMs. The 
ECL -101K meets electrical specifications that combine the 
ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K VEE compatibility 
(-5.2V). 

READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataouT is held 
for a short time (tOH) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tAA. 


WRITE TIMING 

To write data to the device, a Write Pulse need be formed 
on the Write Enable input (WE) to control the write to the 
SRAM array. While CS and ADDR must be set-up when WE 
goes low, DataiN can settle afterthe falling edge of WE, giving 
the data path extra margin. Data is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held afterthe rising edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after “Write Recovery 
Time” (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 
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IDT10490, IDT100490, IDT101490 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter 1 ) 

Read Cycle 

tACS 

Chip Select Access Time 

tRCS 

Chip Select Recovery Time 

tAA 

Address Access Time 

tOH 

Data Hold from Address 
Change 


Test 

Condition 


10490S8 
1 0049QS8 
10149038 


10490S10 

100490S10 

101490S10 


10490S12 

100490S12 

101490S12 


10490S15 

100490S15 

101490S15 


lllttli 
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IDT10490, IDT100490, IDT101490 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^ 1 ) 

Test 

Condition 

10490S8 

100490S8 

101490S8 

10490S10 

100490S10 

101490S10 

10490S12 

100490S12 

101490S12 

10490S15 

100490S15 

101490S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

tWSA = minimum 

6 

- 

8 

- 

10 

- 

10 

- 

ns 

tWSD 

Data Set-up Time 

- 

0 

#% 

0 

- 

0 

- 

2 

- 

ns 

tWSD2< 2 > 

Data Set-up Time to WE High 

- 

5 


5 

- 

5 

- 

5 

- 

ns 

tWSA 

Address Set-up Time 

tWSA = minimum 

o ;; 

pf- 

0 

- 

0 

- 

2 

- 

ns 

twscs 

Chip Select Set-up Time 

- 

o 

i- - 

0 

- 

0 

- 

2 

- 

ns 

tWHD 

Data Hold Time 

- 

2jl; 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHA 

Address Hold Time 

- 

2"': 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHCS 

Chip Select Hold Time 

- 


- 

2 

- 

2 

- 

3 

- 

ns 

tws 

Write Disable Time 

- 


5 

- 

5 

- 

5 

- 

10 

ns 

tWR< 3 > 

Write Recovery Time 

- 

- 

10 

- 

12 

- 

14 

- 

18 

ns 


NOTES: 2759 wi3 

1. Input and Output reference level is 50% point of waveform. 

2. twsDis specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsD2 with 
respect to rising edge of WE . 

3. tWR=tWHA + tAAand thus can include a full access time if addresses change while Chip Select is still low. 


WRITE CYCLE TIMING DIAGRAM 



2759 drw 1 1 
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IDT 1 0490, IDT100490, IDT101490 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 1-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 



Commercial 0°C to +75°C 


CERDIP 
Plastic SOJ 


Speed in Nanoseconds 


Standard Architecture 

64K (64K x 1-bit) BiCMOS ECL-10K 
Static RAM 

64K (64K x 1 -bit) BiCMOS ECL-100K 
Static RAM 

64K (64Kx 1-bit) BiCMOS ECL-101K 
Static RAM 


2759 dm 12 
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1 

HIGH-SPEED BiCMOS 

IDT10494 
IDT1 00494 

Integrated Device Technology, Inc. 

1 

ECL STATIC RAM 

64K (16Kx 4-BIT) SRAM 

IDT101494 


FEATURES: 

• 16,384-words x 4-bit organization 

• Address access time: 7/8/10/15 

• Low power dissipation: 700mW (typ.) 

• Guaranteed Output Hold time 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount 
packages 


DESCRIPTION: 

The I DTI 0494, IDT100494 and 101494 are 65,536-bit 
high-speed BiCEMOS™ ECL static random access memo- 
ries organized as 16K x 4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous four- 
bit-wide ECL SRAMs. The devices have been configured to 
follow the standard ECL SRAM JEDEC pinout. Because they 
are manufactured in BiCEMOS™ technology, however, power 
dissipation is greatly reduced over equivalent bipolardevices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin for system timing variation. DataiN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 



C 1990, Integrated Device Technology, Inc. 


5.4 


DSC -8002/2 

1 











IDT10494, IDT100494, IDT101494 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



cs 

NC 


Al3 

Al2 

An 

Aio 

Vee 

Ag 

As 

A 7 

A6 

A5 

a 4 


2764 drw 02 



C28 



300-Mi I- Wide 
PLASTIC SOJ PACKAGE 
Y28 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ai3 

Address Inputs 

Do through D3 

Data Inputs 

Qo through 03 

Data Outputs 

WE 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2764 tot 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sec 

101K 

-4.75V to -5.46V 

0 TO 75°C, air flow exceeding 2 m/sec 


NOTE: 2764 tol 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 



16Kx 4 
SRAM 



CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

Qn 

Input 

Capacitance 

4 

- 

3 

- 

PF 

COUT 

Output 

Capacitance 

6 

- 

3 

- 

PF 


2764 tol 03 


TRUTH TABLE {1) 


CS 

WE 

Dataour 

Function 

H 

X 

L 

Deselected 

L 

H 

RAM Data 

Read 

L 

L 

L 

Write 


NOTE: 2764 tol 04 

1. H=High, L=Low, X=Don't Care 
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IDT10494, IDT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Ratinq 

Value 

IfflU 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

D 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 

-55 to +125 

H 

Pt 

Power Dissipation 

1.5 

31 

lOUT 

DC Output Current (Output 
High) 

-50 

mA 


NOTE: 2764 4)1 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN = V IHA or 

V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

■ mPffl 


-1665 

mV 

0°C 





■ 

_ 

-1650 


25°C 







-1625 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V in = V IHB or 

Vila 

-1020 



mV 

0°C 





-980 

_ 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

VlN = V IHB or 

Vila 



iia 

mV 

0°C 





- 

- 

mum 


25°C 









75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



-1490 

mV 

0°C 



Low for All Inputs 


_ 

-1475 


25 D C 







-1450 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 





Others 

-50 

- 

90 

pA 


lEE 

Supply Current 

All Inputs and Outputs 

-190 

-130 

- 

mA 

- 



Open 








NOTE: 2764 tbl 06 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10494, 1DT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

HWT1 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

o 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

H 

Pt 

Power Dissipation 

1.5 

w 

lOUT 

DC Out mput Current (Output 
High) 

-50 

mA 


NOTE: 2762 4)1 07 

1 . Stresses greater than those listed under ABSOLUTE MAXI MUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 50Q to -2.0V, Ta = 0 to +85°C, airflow exceeding 2 m/sec) 


5 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.d) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

' - 

mV 

VOLC 

Output Threshold LOW Voltage 

VlN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open 

-170 

-110 


mA 


1 . Typical parameters are specified at Vee = -4.5V. Ta = +25°C and maximum loading. 
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IDT10494, IDT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

QQ9 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

i 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

H 

Pt 

Power Dissipation 

1.5 


lOUT 

DC Out mput Current (Output 
High) 

-50 

mA 


NOTE: 2763 tbl 09 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50A to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.P> 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

VlN = VlHAor V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN a V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V !LA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 
High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs 

Open 

-190 

-130 

— 

mA 


NOTE; 2763 tbl 10 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10494, IDT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 

AC TEST LOAD CONDITION 


Vcc (GND) 



jig capacitance 


COMMERCIAL TEMPERATURE RANGE 

AC TEST INPUT PULSE 



tR tF 

tR - tF « 2.0ns typ. 


Note: All timing measurements are 
referenced to 50% input levels. 


2764 dfW 07 


RISE/FALL TIME 



Symbol 

Parameter 

tR 

Output Rise Time 

tF 

Output Fall Time 


Test Condition 


FUNCTIONAL DESCRIPTION 

The I DTI 0494, IDT100494 and IDT101494 BiCMOS ECL 
static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and functionality for 1 6K x 4 ECL SRAMs. 
The ECL-101K meets electrical specifications that combine 
the ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2 V). 

READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output aftertime tAA. Note that DataouT is held 
for a short time (toH) afterthe address begins to change for the 
next access, then ambiguous data is on the bus until a new 
time tAA. 


WRITE TIMING 

To write data to the device^ Write Pulse need be formed 
on the Write Enable_input (WE) to control the write to the 
SRAM array. While CS and ADDR must be set-up when WE 
goes low, DataiN can settle afterthe falling edge of WE, giving 
the datapath extra margin. Data is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held afterthe rising edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataOUT pins will output the written data after “Write 
Recovery Time” (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 


s. 
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IDT10494, IDT 1 00494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


COMMERCIAL TEMPERATURE RANGE 


Symbol 

Parameter 1 * 

Read Cycle 

tACS 

Chip Select Access Time 

tRCS 

Chip Select Recovery Time 

tAA 

Address Access Time 

tOH 

Data Hold from Address 
Change 


Test 

Condition 


10494S7 
1 00494S7 
101494S7 


10494S8 

100494S8 

101494S8 


10494S10 

100494S10 

101494S10 


10494S15 

100494S15 

101494S15 



HBB 

















































IDT10494, IDT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10494S7 

1 00494S7 
101494S7 

10494S8 

100494S8 

101494S8 

10494S10 

100494S10 

101494S10 

10494S15 

100494S15 

101494S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

tWSA = minimum 

5 

- 

6 

- 

8 

- 

10 

- 

ns 

tWSD 

Data Set-up Time 

- 

0 

- 

0 

- 

0 

- 

2 

- 

ns 

tWSD2* 2 > 

Data Set-up Time to WE High 

- 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

tWSA 

Address Set-up Time 

twsA - minimum 

0 

- 

0 

- 

0 

- 

2 

- 

ns 

twscs 

Chip Select Set-up Time 

- 

0 

- 

0 

- 

0 

- 

2 

- 

ns 

tWHD 

Data Hold Time 

- 

1 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHA 

Address Hold Time 

- 

1 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHCS 

Chip Select Hold Time 

- 

1 

- 

2 

- 

2 

- 

3 

- 

ns 

tws 

Write Disable Time 

- 

- 

5 

- 

5 

- 

5 

- 

5 

ns 

twrf 3 ) 

Write Recovery Time 

- 

- 

5 

- 

5 

- 

5 

- 

5 

ns 


1 . Input and Output reference level is 50% point of waveform. 

2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twso 2 with 
respect to rising edge of WE . 

3. tWR is defined as the time to reflect the newly written data on the Data Outputs (Qo to 03) when no new Address Transition occurs. 


WRITE CYCLE TIMING DIAGRAM 


























































































IDT 1 0494, IDT100494, IDT101494 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) 


ORDERING INFORMATION 

IDT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 



10494 


100494 

101494 


COMMERCIAL TEMPERATURE RANGE 


Commercial 


Sidebraze DIP 
Plastic SOJ 


Speed in Nanoseconds 


Standard Architecture 

64K (16K x 4-bits) BiCMOS ECL-10K 
Static RAM 

64K (16K x 4-bits) BiCMOS ECL-100K 
Static RAM 

64K (16K x 4-bits) BiCMOS ECL-101K 
Static RAM 

2764 drw 1 1 


5.4 
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SELF-TIMED BiCMOS ECL 
STATIC RAM 

64K (16Kx 4-BIT) STRAM 



Integrated Device Technology, Inc. 


FEATURES: 

• 1 6,384-words x 4-bit organization 

• Self-Timed Write, with latches on inputs and latches on 
outputs 

• Balanced Read/Write cycle time: 13/1 5ns 

• Access time: 10/12 ns (max.) 

• Fully compatible with ECL logic levels 

• Through-hole DIP and surface-mount packages 


DESCRIPTION: 

The I DTI 0496LL, IDT100496LL and IDT101496LL are 
65,536-bit high-speed BiCEMOS™ ECL static random ac- 
cess memories organized as 1 6K x 4, with inputs and outputs 
fully compatible with ECL levels. Clocked level-sensitive 


PRELIMINARY 

IDT10496LL 

IDT100496LL 

IDT101496LL 


latches on inputs and outputs, and the self-timed write opera- 
tion, provide enhanced system performance over conven- 
tional RAMs, providing easier design and improved system 
level cycle times. 

Inputs can flow into the device and then are latched by the 
leading edge of an externally supplied differential clock. The 
small input valid window required means more margin for 
system skews. Logic-to-memory propagation delay is in- 
cluded in device cycle time calculation, allowing this device to 
deliverbettersystem performance than asynchronous SRAMs 
and glue logic. 

Write timing is controlled internally based on the clock. 
Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. 



COMMERCIAL TEMPERATURE RANGE 

C 1990 Integraled Device Technology, Inc. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



WE 

Vbb 

CLK 

CLK 

NC 

NC 

Al3 

Al2 

Vee 

Ail 

Aio 

A9 

As 

A7 

A6 

2768 dm* 02 



C32 



300-Mil- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTION 


Symbol 

Pin Name 

Ao through A 13 

Address Inputs 

Do through Do 

Data Inputs 

Qo through 03 

Data Outputs 

WE 

Write Enable Input 

CS 

Chip Select Input (Internal pull 
down) 

CLK. CLK 

Differential Clock Inputs 

Vbb 

Reference Voltage Output (=1 .32V) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 

NC 

No Connect - not internally bonded 


2768 tbl 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75 °C, airflow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sec 

101K 

-4.75V to -5.46V 

0 TO 75 °C, air flow exceeding 2 m/sec 


NOTE: 2768 tbl 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 



Do Di 

D2 D3 

— 

Ao 


— 

Ai 


— 

A 2 


— 

A 3 


— 

A4 


— 

A5 


— 

A6 

Qo 

— 

A7 

Qi 

— 

A8 

02 

— 

A9 

03 

— 

AlO 


— 

All 


— 

Al2 


— 

Al3 



CLKCEKWFC5 


IMP 


2768 drw 05 


16Kx4 

STRAM 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

Qnclk 

Input 

Capacitance 

CLK/CLK 

6 


3 

— 

PF 

ClN 

Input 

Capacitance 

except CLK/CLK 

■ 

■ 

3 

■ 

PF 

COUT 

Output 

Capacitance 

6 


3 


PF 


2768 tbl 03 


TRUTH TABLE (1) 


CS 

We 

CLK 

Dataoirr< 2 > 

Function 

H 

X 

i 

L 

Deselected 

L 

H 

i 

RAM Data 

Read 

L 

L 

1 

WRITE Data 

Write 


NOTES: 2768 tbl M 

1. H=High, L=Low, X=Don't Care 

2. DATAout changes when CLK returns high. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Ifllffl 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

m 

Tbias 

Temperature Under Bias 

-55 to +125 

m 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

m 

Pt 

Power Dissipation 

2.0 

w 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 27 sa tbi os 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure toabsolute maximum rating conditions 
for extended periods may afreet reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl =50Q to -2.0V, Ta = 0 to +75°C for DIP, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

3 

■p 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

VlN = VlHAor V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

VlN-VlHAor V ILB 

■ l-CTM 


■ia 

mV 

0°C 






mmm 


25°C 







■SI 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or 

Vila 

-1020 



mV 

0°C 




-980 


- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or 

Vila 



Id 

mV 

0°C 




- 

- 



25°C 







■ml 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs! 2 ) 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

mmm 



mV 

0°C 



Low for All Inputs! 2 ) 

H 

_ 



25°C 





M m«aS 


la 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

| 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

s 




Others 

-50 

- 

90 

pA 

m 

lEE 

Supply Current 

All Inputs and Outputs 

-260 

-200 

- 

mA 

I 


Open' 2 ) 






II 


1. Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

DTiffl 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 

-55 to +125 

H 

Ft 

Power Dissipation 

2.0 

o 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


nuic; 

1. StressesgreaterthanthoselistedunderABSOLUTEMAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 50O to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1 > 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs* 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

Iee 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-240 

-180 

— 

mA 


NOTES: 2768 w os 

1 . Typical paramet ers ar e specified at Vee - -4.5V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratlnq 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

H 

Pt 

Power Dissipation 

2.0 

w 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2768 tol 09 

1. StressesgreaterthanthoselistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Mln. (B) 

Typ.* 1 ) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V 1 HA or V ILB 

-1810 

-1715 

-1620 

mV 

Vote 

Output Threshold HIGH Voltage 

V IN » V IHB or V ILA 

-1035 

- 

■ - 

mV 

Vote 

Output Threshold LOW Voltage 

ViN-ViHBor Vila 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 
High for All Inputs* 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- ' 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 


90 

lEE 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-260 

-200 

- 

mA 


NOTES: 2768 to! 10 

1 . Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


LOAD CONDITION 


INPUT PULSE 


Vcc (GND) 




tR = tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2768 drw 07 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2770 tbl 1 1 


FUNCTIONAL DESCRIPTION 

The IDT10496LL, IDT100496LL, and IDT101496LL Self- 
Timed BiCMOS ECL static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logicadditionally helps improve system performance. 
The ECL-101K meets electrical specifications that combine 
the ECL-1 00K temperature and voltage compensated output 
levels with the high-speed of ECL-1 OK Vee compatibility 
(-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains level-sensitive latches to sample 
and hold addresses, input data, and control status, and hold 
output dat a. Inp uts are transparent while the clock (CLK) input 
is low (and CLK is high), and then hold theircontents when the 


clock returns high. In the case of a write cycle, the memory cell 
is written during the clock-high time, and write data conducted 
to the outputs. Because the output latches are controlled by 
an inversion of the clock, output data flows out the output latch 
while clock is high and then is held into the next cycle during 
clock low. 

The Latch-Latch architecture is most useful when read 
access data is needed within the same cycle that addresses 
settle. The input latch, when transparent, allows the access 
to begin as soon as addresses settle, allowing data to be ready 
somewhat sooner in the cycle than would be possible with a 
clocked-register implementation. 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


READ TIMING 

In a typical read cycle, the read address tlows into the 
device while clock is low, as at O below. Read access begins 
when the last address has settled. When clock returns high, 
the inputs are held so that addresses can begin to change for 
the next cycle. 

Clock high also opens the output latches, so the read data 
for the read address clocked in at O is gated through the 
output latch to the output pins. There is a short delay from 
rising clock to output ready, called tDR (see Read Cycle 
Timing). If the clock-low time (tWL) is shorterthan the inherent 
access-time of the cell, output is guaranteed valid after the 
specified tAA. But if tWL is longer than the cell access-time, 
output data will be valid tDR after clock goes high. Thus, the 
time it takes from address valid to data ready for any given 
address is 

tAA = tAA or (tSA + tDR), 

whichever is larger. A permutation of this equation holds 
for each read and write access modes. 

Because addresses and control lines (Write Enable and 
Chip Select) all must be stable for access to commence, there 
are two other read access modes, described as follows. 

If addresses and controls are all stable before input latches 
are opened by clock going low, as at © below, access begins 
on the low-going edge of clock. Data is available tACLK later, 
provided the output latch is opened by clock returning high. 

If address and Write Enable are valid after clock-low, but 
Chip Select is last to go low, as at 0 below, data is available 
tACS after the low-going edge of Chip Select. 

The output latch takes some time to change state for the 
next cycle, but this time is very short. Therefore, data hold time 
from clock high (tDH) is specified as zero minimum hold time. 


DESELECT TIMING 

Because the outputs are latched, they will continue to drive 
the output pins until a disable state is clocked through the 
device. JThe deselected state is achieved by de-asserting chip 
select (CS high) before clock returns high. This case occurs 
at 0 below. Outputs then attain the disable state (low) tDR 
later. Status of other inputs do not effect the disabling of the 
device when chip select is de-asserted with the proper relation 
to clock. 

WRITE TIMING 

Write cycles are identical to read cycles, except that write 
enable and write data need also be supplied, with the appro- 
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins after an access time. Thus the 
input data supplied at © is available on the output tADi after the 
input data has settled, while the input data supplied at © is 
available tAW after Write Enable is asserted low.This function 
is sometimes called ‘Transparent Write,” and is useful for 
write-through cache applications. 

There are no restrictions on the order of read cycles and 
write cycles. 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 



Parameter* 1 ) 

Test 

Condition 

10496LL13 

100496LL13 

101496LL13 

10496LL15 

100496LL15 

101496LL15 

Unit 

Min. | Max. 

Min. | Max. 

Read Cycle 

tCYC 

Cycle Time 

- 

13 

- 

15 

- 

ns 

tAA< 2 > 

Address Access Time 

- 

- 

10 

- 

12 

ns 

tACS< 3 > 

Chip Select Access Time 

- 

- 

5 

- 

jT" 5 

ns 

tACLK* 4 * 

Access Time from Clock Low 

- 

- 

%? io 

- 

12 

ns 

tWL 

Clock Low Pulse Width 


3 £ 

% 

3 ,£ 

4 

ns 

tWH 

Clock High Pulse Width 

- 

10 

- 

12 

- 

ns 

tscs 

Setup Time for Chip Select 

- 

1 «s& 

- 


- 

ns 

tSA 

Setup Time for Address 

- 

1 fit 

- 

i 

- 

ns 

tHCS 

Hold Time for Chip Select 

- 

2 If- 

- 


- 

ns 

tHA 

Hold Time for Address 

- 

2 

- 

2 

- 

ns 

tDH 

Data Hold from Clock Low 

- 

0 

- 

0 

- 

ns 

tDR* s > 

Data Ready from Clock Low 

- 

0 

4 

0 

4 

ns 


NOTES: 2768 tbi 12 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Address when tsA < tWL so that the access begins at the settling of Address. Access time is the larger of tAA or tSA + tDR. 

3. Read Cycle is gated by Chip Select when tscs < tWL so that access begins at the falling edge of Chip Select. Access time is the larger of tACS or tscs + 
tDR. 

4. Read Cycle is gated by Clock when tsA > tWL so that access begins at the falling edge of Clock. Access time is the larger of tACLK or tWL + tDR. 

5. tDR(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when tsA > tAA(max) - tDR(max) and tscs > tACS(max) 
- tDR(max) and tWL > tACLK(max) - tDR(max); for WRITE cycle: when tso > tAOi(max) - tDR(max) and tswe > tAW(max) - tDR(max). 
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IDT10496LL, IDT100496LL, IDT101496LL 

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 



Symbol 

Parameter^) 

Writs Cycled 

tAW< 3 > 

Write Enable Low to Data Valid 

tADI< 4 > 

Data In Valid to Data Out Valid 

tSWE 

Setup Time for Write Enable 

tSD 

Setup Time for Data In 

tHWE 

Hold Time for Write Enable 

tHD 

Hold Time for Data In 

NOTES: 


Test 

Condition 


10496LL13 

100496LL13 

101496LL13 


COMMERCIAL TEMPERATURE RANGE 


10496LL15 

10O496LL15 

101496LL15 



1 . Input and Output reference level is 50% point of waveform. 

2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising 
edge of clock. 

3. Access time is the larger of tAW or tswE + ttm. 

4. Access time is the larger of tADi or tSD + tDR. 
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IDT10496LL, I DTI 00496 LL, IDT101496LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


CLOCK INPUT 



ORDERING INFORMATION 


IDT XXX X 


XX X 


X 


Device Type Architecture Speed Package Process/ 

Temp. Range 

j III — | Blank 

C 
Y 

13 
15 


LL 

10496 

100496 

101496 


Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 

Latched Inputs, Latched Outputs 

64K (16Kx 4-bit) BiCMOS ECL-10K 
Self-Timed Static RAM 

64K (16K x 4-bit) BiCMOS ECL-100K 
Self-Timed Static RAM 

64K (16K x 4-bit) BiCMOS ECL-101K 
Self-Timed Static RAM 

2768 dfw 12 
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FEATURES: 

• 16,384-words x 4-bit organization 

• Self-Timed, with registers on inputs and latches on 
outputs 

• Balanced Read/Write cycle time: 10/12/15 ns 

• Access time: 10/12/15 ns (max.) 

• Fully compatible with ECL logic levels 

• Through-hole DIP and surface-mount packages 

DESCRIPTION: 

The IDT10496RL, IDT100496RL and IDT101496RL are 
65,536-bit high-speed BiCEMOS™ ECL static random ac- 
cess memories organized as 1 6K x 4, with inputs and outputs 
fully compatible with ECL levels. Clocked registers on inputs 


and latches on outputs, and the self-timed write operation, 
provide enhanced system performance over conventional 
RAMs, providing easier design and improved system level 
cycle times. 

inputs are captured by the leading edge of an externally 
supplied differential clock. The small input valid window re- 
quired means more margin for system skews. Logic-to-memory 
propagation delay is included in device cycle time calculation, 
allowing this device to deliver better system performance than 
asynchronous SRAMs and glue logic. 

Write timing is controlled internally based on the clock. 
Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. 



COMMERCIAL TEMPERATURE RANGE 


AUGUST 1990 

0 1990 Integraled Device Technology. Inc. 

5.6 

DSC-8007/1 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



WE 

VB8 

CLK 

CLK 

NC 

NC 

Al3 

Al2 

Vee 

An 

Aio 

A9 

Ae 

A7 

A6 

As 


2771 dfw02 



C32 



300-Mil- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTION 


Symbol 

Pin Name 

Ao through Ai3 

Address Inputs 

Do through D3 

Data Inputs 

Qo through Qa 

Data Outputs 

We 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

CLK, CLK 

Differential Clock Inputs 

Vbb 

Reference Voltage Output (=1 ,32V) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 

NC 

No Connect - not internally bonded 


2771 fel 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75 °C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85 °C, airflow exceeding 2 m/sec 

101K 

-4.75V to -5.46V 

0 TO 75 °C, air flow exceeding 2 m/sec 


NOTE: 2764 tol 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 



16Kx4 

STRAM 2771 drw05 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

Qnclk 

Input 

Capacitance 

CLK/CLK 

6 


3 


PF 

On 

Input 

Capacitance 

except CLK/CLK 

4 

“ 

3 


pF 

Cout 

Output 

Capacitance 

6 

- 

3 

- 

PF 


2773 tbl 03 


TRUTH TABLE {1) 


CS 

We 

CLK 

DataouT< 2 > 

Function 

H 

X 

i 

L 

Deselected 


H 

1 

RAM Data 

Read 


L 

t 

WRITE Data 

Write 


NOTES: 2773 tbl 04 

1 . H=Hiah, L=Low, X=Don't Care 

2. DATAout initiated by falling edge of CLK. 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratlnq 

Value 

Unit 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

°C 

Tbias 

Temperature Under Bias 

-55 to +125 

°c 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°c 

Pt 

Power Dissipation 

2.0 

w 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2771 tbi 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedficationisnotimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl =50fl to -2.0V, Ta = 0 to +75X for DIP, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.<’> 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

VlN = VlHAor V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

VlN.VlHAor V ILB 



-1665 

mV 

0°C 






_ 

-1650 


25°C 





Ki^l 


-1625 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or 

Vila 

-1020 



mV 

0°C 




-980 

_ 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Vottage 

ViN = ViHBor Vila 



■na 

mV 

0°C 




— 

— 



25°C 







■ml 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs! 2 ) 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

mmm 


-1490 

mV 

0°C 



Low for All Inputs! 2 ) 



-1475 


25°C 





■im 


-1450 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 





Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

B 




Others 

-50 

- 

90 

pA 

■ 

lEE 

Supply Current 

All Inputs and Outputs 

-260 

-200 

- 

mA 

■ 


Open< 2 ) 






■ | 


NOTES: 

1. Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

ITffll 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

E3 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 

-55 to +125 

°C 

Pt 

Power Dissipation 

2.0 

El 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2771 4)1 07 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl =50Q to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.* 1 ) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs* 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

m 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-240 

-180 

“ 

mA 


NOTES: 2771 woe 

1. Typical paramet ers ar e specified at Vee = -4.5V, Ta = +25°C and maximum loading. 

2. Except CLK and CER, one of which is tied low and one is tied high. 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

■a 

Tbias 

Temperature Under Bias 

-55 to +125 

m 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

°c 

Pr 

Power Dissipation 

2.0 

EX 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


nuic; 

1. StressesgreaterthanthoselistedunderABSOLUTEMAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl =50fl to -2.0V, Ta = 0 to +75°C for DIP, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.* 1 ) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

ViN-ViHBor Vila 

-1035 

- 

- 

mV 

Vote 

Output Threshold LOW Voltage 

ViN-ViHBor Vila 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 
High for All Inputs* 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN - V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-260 

-200 

- 

mA 


NOTES: 2771 « 10 

1 . Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT1C496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 

Vcc (GND) 



AC TEST INPUT PULSE 



tR tF 

tR = tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2771 dm 07 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2771 W 11 


FUNCTIONAL DESCRIPTION 

The IDT10496RL, IDT100496RL and IDT101496RL Self- 
Timed BiCMOS ECL static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECL-101K meets electrical specifications that combine 
the ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2 V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses, input data, and control status. Inputs are 
sample d on the rising edge of the clock (CLK) input (falling 
edge of CLK). In the case of a write cycle, the memory cell is 
written during the clock-high time, and write data conducted to 


the outputs. Output data flows out the output latch and is held 
into the next cycle. 

READ TIMING 

In atypical read cycle, the read address is captured by the 
rising edge of clock, as at O below. Then, when clock goes 
low, the read dataforthe read address clocked in at O is gated 
through the output latch to the output pins. There is a short 
delay from falling clock to output ready, called tDR (see Read 
Cycle Timing). If the clock-high time (tWH) is shorter than the 
inherent access-time of the cell, output is guaranteed valid 
after the specified tAcc. But if tWH is longer than the cell 
access-time, output data will be valid tDR after clock goes low. 
Thus, the time it takes from clock-to-output for any given 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 
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IDT10496RL, IDT100496RL, I0T101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


address (the latency, or tAcc) is 

tACC = tACC or (tWH + tDR), 
whichever is larger. 

The output latch takes some time to change state for the 
next cycle, but this time is very short. Therefore, data hold time 
from clock low (tDH) is specified as zero minimum hold time. 

DESELECT TIMING 

Because the outputs are latched, they will continue to drive 
the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) at rising edge of clock. This case occurs at 
0 below. Outputs then attain the disable state (low) tAcc later. 
Status of other inputs do not effect the disabling of the device 
when chip select is de-asserted with the proper relation to 
clock. 


WRITE TIMING 

Write cycles are identical to read cycles, except that write 
enable and write data need also be supplied, with the appro- 
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins in the appropriate time slot (i.e. 
after tWH + tDR). This function is sometimes called “Transpar- 
ent Write," and is useful for write-through cache applications. 
Thus the input data sampled at 0 is available on the output at 
the end of the cycle. 

There are no restrictions on the order of read cycles and 
write cycles. 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^ 

Read Cycle 

tCYC 

Cycle Time 

tACd 2 ) 

Access Time from Clock High 

tWL 

Clock Low Pulse Width 

tWH 

Clock High Pulse Width 

tscs 

Setup Time for Chip Select 

tSA 

Setup Time for Address 

tHCS 

Hold Time for Chip Select 

tHA 

Hold Time for Address 

tDH 

Data Hold from Clock Low 

tDR 

Data Ready from Clock Low 

NOTES: 


Test 

Condition 


10496RL10 

100496RL10 

101496RL10 


10496RL12 

100496RL12 

101496RL12 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10496RL10 

100496RL10 

101496RL10 

10496RL12 

100496RL12 

101496RL12 

10496RL15 

100496RL15 

101496RL15 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle* 2 ) 

tSWE 


- 

1 

- 

1 

- 

1 

- 

ns 

tSD 

Setup Time for Data In 

- 

1 

- 

1 

- 

1 

- 

ns 

tHWE 

Hold Time for Write Enable 


2 

- 

2.5 

- 

2.5 

- 

ns 

tHD 

Hold Time for Data In 

- 

2 

- 

2.5 

- 

2.5 

- 

ns 


NOTES: 2771 tt 12 

1 . Input and Output reference level is 50% point of waveform. 

2. All Setup, Hold, and Access tinning are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after falling 


edge of clock. 


WRITE CYCLE TIMING DIAGRAM 


cS 






i \ 

OUTPUT LATCH 

( open y 

f OUTPUT LATCH N 

HELD 

i _ _r 




** — tWH 

"* tWL 


tscs- 


ADDR 


DATAin 


WE 


tSWE 


DATAout 


tHCS 






«- tSA 
tHA 


wmmmm —a 


t- tSD 
tHD 


11111! 


tHWE 


lililll 




| 

Bill 

■■n 

isHb 

■SB 


-tDH 


A 


A 
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IDT10496RL, IDT100496RL, IDT101496RL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


CLOCK INPUT 



2771 drw 11 


ORDERING INFORMATION 


XXX 

X 

XX 

X 

X 

Device Type 

Architecture 

Speed 

Package 

Process/ 

Temp. Range 



Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


RL Registered Inputs, Latched Outputs 

64K 0 6K x 4 ' bits ) BiCMOS ECL-1 OK 
1 0496 Self-Timed Static RAM 


100496 

101496 


64K (16K x 4-bits) BiCMOS ECL-1 00K 
Self -Timed Static RAM 
64K (1 6K x 4-bits) BiCMOS ECL-1 01 K 
Self-Timed Static RAM 

2771 drw 12 
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COMMERCIAL TEMPERATURE RANGE 


AUGUST 1990 

e 1990 Integrated Device Technology, Inc. 

5.7 

DSC-8005/1 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 


Do 

Di 

D2 

Da 

Qo 

Qi 

Vcc 

Vcc 

Q2 

Q3 

Ao 

Ai 

A2 

A3 


TOP VIEW 



cs 

WE 

OLE 

Al3 

Al2 

Ail 

Aio 

Vee 

A9 

A8 

A7 

As 

As 

A4 




300-Mi I- Wide 
PLASTIC SOJ PACKAGE 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ai3 

Address Inputs 

Do through D3 

Data Inputs 

Qo through Q 3 

Data Outputs 

We 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

OLE 

Output Latch Enable 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2774 tbl 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sec 

1 01 K 

-4.75V to -5.46V 

0 TO 75°C, air flow exceeding 2 m/sec 

NOTE: 


2774 tbl 02 


1 . Referenced to Vex; 


LOGIC SYMBOL 


Do Di 

D2 D3 

Ao 


Ai 


A2 


A3 


A4 


As 


A6 

Qo 

Ai 

Qi 

As 

02 

A9 

03 

Aio 


A11 


Al2 


Al3 


| CS WE OLE 


TT~T 


16Kx4 

SRAM 


CAPACITANCE (Ta=+25°C, M.OMHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

22S 

Typ. 


Cin 

Input 

Capacitance 

4 

- 

3 

- 

pF 

Cout 

Output 

Capacitance 

6 

- 

3 

- 

PF 


2774 1b! 03 


TRUTH TABLE {1) 


CS 

We 

OLE 

DataouT< 2) 

Function 

H 

X 

X 

L 

Deselected 

L 

H 

L 

RAM Data 

Read 

L 

H 

H 

RAM Data 

Output Held 

L 

L 

X 

L 

Write 


NOTES: 

1. H=High, L=low, X=Don’t Care 

2. DATAout initiated by falling edge of OLE. 
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IDT10497, IDT1 00497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Ratlnq 

Value 

rm 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

ra 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 

-55 to +125 


Pt 

Power Dissipation 

2.0 

w 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2774 tbl 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ/ 1 ) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V in = V iha or 

V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V in - V iha or 

V ILB 

mjsm 


EBB 

mV 

0°C 






- 

■HI 


25°C 





IxI-guK 




75°C 

VOHC 

Output Threshold HIGH Voltage 

V in = V ihb or V ila 

-1020 



mV 

0°C 





-980 

- 

- 


25 °C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V in = V ihb or 

Vila 



EBB 

mV 

0°C 





- 

- 

■ns 


25°C 







■Hi 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

■ 

■ 

-840 

mV 

0°C 



High for All Inputs 

EfTn 

■ 

-810 


25°C 



■ 




-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



| 01 

mV 

0°C 



Low for All Inputs 

S 

- 

ElmB 


25°C 







III 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 

II 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

B 




Others 

-50 


90 

pA 


lEE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 

- 


NOTES: 2774 tbl 06 


1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

|[Q| 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to + 85 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

sa 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

°c 

PT 

Power Dissipation 

1.0 


lout 

DC Output Current (Output 
High) 

-50 

mA 

NOTE: 

2774 tol 07 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposuretoabsolutemaximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl =50fl to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN » V IHA Or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V IIA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

— 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN «* V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-240 

-180 

- 

mA 


NOTE: 2774 tol 08 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10497, I DTI 00497, IDT101497 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

BHB 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

■ 

Pt 

Power Dissipation 

2.0 

KM 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2774 to! 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, RL =50fl to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.O) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 


NOTE: 2774*110 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 



-0.9V 


-1.7V 



tR tF 

tR = tF ■= 2.0ns typ. 


Note: All timing measurements are 
referenced to 50% input levels. 

2774 drw 07 


RISE/FALL TIME 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 


Output Fall Time 

- 

- 

2 

- 

ns 


2774 tol 1 1 


FUNCTIONAL DESCRIPTION 

The IDT10497. IDT100497, and IDT1 01497 BiCMOS ECL 
static RAMs (SRAM) with SYNCHRONOUS WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per- 
formance, yet the device is pinout-compatible with asynchro- 
nous equivalents (i.e... IDT 1 0494, IDT 1 00494, and IDT 1 01 494 
respectively). The ECL-1 01K meets electrical specifications 
that combine the ECL-1 00K temperature and voltage com- 
pensated output levels with the high-speed of ECL-1 OK VEE 
compatibility (-5.2V). 


As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 
Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. 

Read cycles are not pipelined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 


S5 


WE 


ADDR 




READ 


DESELECT WRITE READ WRITE WRITE READ READ 


© 


X^ZI 


a r 


•X 




DATAin 


* 


DATAout 

(CCE Disabled) 


m 


© 

DESELECT 


see 


MM, 




ilill 


© 

DESELECT 


tOH (*•— 


■fill 


DATA 




r~e 


DATA _/ V \ data 
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1DT10497, IDT100497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


READ TIMING 

The read timing on the device is asynchronous. DataouT 
is held low until the device is selected by Chip Select (CS). 
Then Address (ADDR) settles and data appears on the output 
after time tAA, as at O below. 

DataouT is held for a short time (toH) after the address 
begins to change for the next access, as can be seen at 0 — 
allowing addresses to begin to change early for the next cycle 
— then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longeroutput 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 0 is held until Read data at © is 
ready for output. ___ 

Note that DataouT is disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 

Deselect timing is identical to a standard asynchronous 
device. This case occurs at © below. Outputs attain the 
disable state (low) tRes later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 


WRITE TIMING 

Write cycles pipelined to allow easier design and higher 
system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window requiredfor Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle , as at © below, or data and address may arrive 
late, as at 0 below. 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after “Write Recovery Time" 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data — it is still in the input 
register. This case is handled by including an address 
comparator and Output Multiplexor on the device: if the 
address being presented on the input pins is the same as the 
address stored in the input register, the data presented to the 
output pins is also from the input register. 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^) 

Test 

Condition 

10497S12 

100497S12 

101497S12 

10497S15 

100497S15 

101497S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tAA< 2 > 

Address Access Time 

- 

- 

^ 12 

- 

15 

ns 

tACS 

Chip Select Access Time 

- 

- 

5 

- 

ISH^H 

ns 

tRCS 

Chip Select Recovery Time 

_ 

- 

5 

- 

J b 5 

ns 

tOH 

Data Hold from Address Change 

- 

3 ! 

& 

3 i 

C - 

ns 

tOLEL 

Latch Enable Low Pulse Width 

-■ 

5 % 

- 

5 ^ 


ns 

tAHO 

Address Valid to OLE High 

- 

14 

- 

17 

* 

ns 

tDH 

Data Hold from Clock Low 

- 

0 

- 


- 

ns 

tDR 

Data Ready from Clock Low 

- 

0 

4 

0 '^§ 

4 

ns 


NOTES: 2774 w 12 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Data is valid at tAAortAHO - toLEL + ton, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 
then access is tOR after OLE goes low. 

READ CYCLE GATED BY CHIP SELECT 


cs 


DATAout 


1 


-tACS- 


-tRCS- 


I 


1 


READ CYCLE GATED BY ADDRESS 


ADDR ) 

(_ . ) 

( 




M tOH ► 


DATAout | yl 

ffiffilllw 

rm w 

11199 


OUTPUT LATCH TIMING 


OLE 

\ 

\ 1 

/ 

tAHO 

*• tOLEL H 

DATAout 


m 

( 


tDH 

-tDR *- 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K X 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10497S12 

100497S12 

101497S12 

10497S15 

100497S15 

101497S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

- 

10 

- 

12 

- 

ns 

twscs 

Setup Time for Chip Select 

- 

0 

|% - 

1 

|% - 

ns 

tWSA 

Setup Time for Address 

- 

1 

- 

1 < 

4 - 

ns 

tWSD 

Setup Time for Data In 

- 

1 


1 i 

f 

ns 

tWHCS 

Hold Time for Chip Select 

- 

2 

* 

2 

* 

ns 

tWHA 

Hold Time for Address 

- 

2 

- 

2 i 

- 

ns 

tWHD 

Hold Time for Data In 

- 

2 Ct 

- 

2 ifcf 

- 

ns 

tws 

Write Disable Time 

- 

- ^ 

5 

- W 

5 

ns 

tWR 

Write Recovery Time 

- 

- 

5 

- 

5 

ns 


NOTE: 2774 tbl 13 

1 . Input and Output reference level is 50% point of waveform. 


WRITE CYCLE TIMING DIAGRAM 
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IDT10497, IDT100497, IDT101497 

HIGH SPEED BICMOS ECL STATIC RAM 64K (16K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 

| | | | 1 1 Blank 

C 
Y 

12 
15 

S 

10497 

100497 


101497 




Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Standard (Write Logic, Read Latch) 

64K (16Kx 4-bits) BiCMOS ECL-10K 
Static RAM with Synchronous Write 

64K (16K x 4-bits) BiCMOS ECL-100K 
Static RAM with Synchronous Write 

64K (16K x 4-bits) BiCMOS ECL-101K 
Static RAM with Synchronous Write 

2774 dfw 1 1 
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™ P d E * E ? BiC “° SECL Dm INFORMATION 

sy 

jdt) 

I 

STATIC RAM 64K (16K X 4-BIT) IDT10498 

^ss 

1 

with CONDITIONAL WRITE IDT100498 

Integrated Device Technology, Inc. 

1 

IDTl 01 498 


FEATURES: 

• 1 6,384-words x 4-bit organization 

• Address access time: 12/1 5ns 

• Read Data output latch for extended hold time 

• Short Write Cycle input data and address valid time 

• Write Cycle may be terminated very late in the cycle 

• Pin compatible with standard 16K x 4 

• Through-hole DIP and surface-mount packages 


DESCRIPTION: 

The IDTl 0498, IDT1 00498 and IDT1 01 498 are 65,536-bit 
high-speed BiCEMOS™ ECL static random access memo- 
ries organized as 16K x 4, with inputs and outputs fully 
compatible with ECL levels. Internal registers on inputs 


provide enhanced Write Cycle performance over conven- 
tional RAMs, while output read data latch allows longeroutput 
data hold time providing easier design and improved system 
level cycle times. 

In the read mode, this device is pinout and timing compat- 
ible with the standard asynchronous SRAMs (IDTl 0494), yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes noise on the data bus and provides 
better set-up time margin for the next logic stage in pipelined 
applications. 

In the write mode, the device adds an invisible pipeline 
stage in the write address and data paths, allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 


FUNCTIONAL BLOCK DIAGRAM 


Ao 

Al3 


Do 

D3 


WE 

CS 


OLE 




BCEMOS is a trademark of Integrated Device Technology, Inc. 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


e 1990 Integrated Device Technology. Inc. 
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IDT 1 0498, IDT100498, IDT101498 HIGH SPEED BICMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 





300-MII-Wlde 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ai3 

Address Inputs 

Do through D 3 

Data Inputs 

Qo through Q 3 

Data Outputs 

We 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

OLE 

Output Latch Enable 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2777 tbl 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, airflow exceeding 2 m/sed 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sed 

101K 

-4.75V to -5.46V 

0 TO 75 °C, air flow exceeding 2 m/sed 


NOTE: 2777 tbl 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 



SRAM 


2777 drw 05 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 


£231 


CHS 

Qn 

Input 

Capacitance 

4 

- 

3 

- 

pF 

COUT 

Output 

Capacitance 

6 

- 

3 

- 

pF 


2777 W 03 


TRUTH TABLE (1) 


CS 

WE 

OLE 

Data out 

Function 

H 

X 

X 

L 

Deselected 

L 

H 

L 

RAM Data 

Read 

L 

H 

H 

RAM Data 

Output Held 

L 

L 

X 

L 

Write 


nu i co< 

1 . H=High, L=Low, X=Don’t Care 

2. DATAout initiated by falling edge of OLE. 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

mwii 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

K3 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

°c 

Pr 

Power Dissipation 

2.0 

w 

lout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2777 tbl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee « -5.2V, Rl =50fl to -2.0 V. TA = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.o* 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN =■ V IHA or V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

VlN = VlHAor V ILB 

■ma 



mV 

0°C 





- 



25°C 





KlL&uft 


■si 


75°C 

VoHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1020 



mV 

0°C 




-980 

- 

- 


25°C 





-920 




75°C 

Vote 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 



ina 

mV 

0°C 




- 

- 



25°C 







ima 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

- ' 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



mwrn 

mV 

0°C 



Low for All Inputs 


- 



25°C 







■Si 


75 °C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

■ 




Others 

- 

- 

110 

pA 

■ 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

■ 




Others 

-50 

- 

90 ; 

pA 

1 

lEE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 

- 


NOTE: 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to + 85 

D 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°C 

Pt 

Power Dissipation 

2.0 


Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 277TET57 


1. StressesgreaterthanthoselistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 50Q to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.P) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1035 

- 

- 

mV 

Volc 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

“ 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-240 

-180 

- 

mA 


NOTE: 2777 fol 08 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 


5.8 


4 























































































IDT10498, IDT100498, IDT101498 HIGH SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

m 

Tbias 

Temperature Under Bias 

-55 to +125 

E3 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

H 

Pt 

Power Dissipation 

o 

cvi 

w 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2778tbl09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.C) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN » V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 
High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 


1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 




tR tF 


tR = tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2779 drw 07 


RISE/FALL TIME 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 





HEHB 

■BH 

ns 

K9HHH 



■ ■ 

■ 


ns 


2779 tbl 11 


FUNCTIONAL DESCRIPTION 

The IDT10498, IDT1 00498, and IDT101498 BiCMOS ECL 
static RAMs (SRAM) with CONDITIONAL WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per- 
formance, yet the device is pinout-compatible with asynchro- 
nous equivalents (i.e... IDT 1 0494, IDT 1 00494, and IDT 1 01 494 
respectively). The ECL-101K meets electrical specifications 
that combine the ECL-100K temperature and voltage com- 
pensated output levels with the high-speed of ECL-10K Vee 
compatibility (-5.2V). 

As can be seen in the Functional Block Diagram on the title 


page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 
Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 

Read cycles are not pipelined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 


WE 


ADDR 


DATAin 



DATAout 

(OCE Disabled) 




mamma 


© 

DESELECT 


ME. 




wmmwm, 


Q 




DATAout 


■Hii 


\ desIlect f 

a 

\ l 



© 

DATA 
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IDT 1 0498, IDT100498, IDT101498 HIGH SPEED BICMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


READ TIMING 

The read timing on the device is asynchronous. DataouT 
is held low until the device is selected by Chip Select (CS). 
Then Address (ADDR) settles and data appears on the output 
after time tAA, as at O below. 

DataouT is held for a short time (tOH) after the address 
begins to change for the next access, as can be seen at © — 
allowing addresses to begin to change early for the next cycle 
— then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longer output 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 0 is held until Read data at 0 is 
ready for output. 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 

Deselect timing is identical to a standard asynchronous 
device. This case occurs at © below. Outputs attain the 
disable state (low) tRCS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 

Write cycles pipelined to allow easier design and higher 
system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 


late in the cycle , as at © below, or data and address may arrive 
late, as at © below. _ 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after “Write Recovery Time” 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data — it is still in the input 
register. This case is handled by including an address 
comparator and Output Multiplexor on the device: if the 
address being presented on the input pins is the same as the 
address stored in the input register, the data presented to the 
output pins is also from the input register. 


CONDITIONAL WRITE 

In certain system architectures, the decision whether to 
write data within a cycle occurs late in the cycle. An example 
might be cache hit logic taking time to decide if a cache line 
needs to be updated. This device allows a write to be initiated, 
yet terminated very late in the cycle by using Chip Select 
should a write not be required by the system. 

The Conditional Write Multiplexorcontrolled by Chip Select 
makes this possible. In a normal Write cycle, CS is low and the 
Multiplexor delivers the state of the addresses and data on the 
input pins to the Input Multiplexor and Input Register, respec- 
tively. Because CS does not gate the Write Pulse logic, it has 
a short valid window requirement. 

To terminate the Write cycle, as shown at © below, all that 
is required is to bring CS to a high logic state. This switches 
the Conditional Write Multiplexor to circulate the previously 
written address and data (held in the Input Register) around to 
be clocked again into the Input Register. No Write cycle is 
apparent to the system. 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BICMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10498S12 

100498S12 

101498S12 

10498S15 

100498S15 

101498S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tAA< 2 > 

Address Access Time 

- 

- 

#% 12 

- 

15 

ns 

tACS 

Chip Select Access Time 

- 

- 

ll"' 5 

- 

ffr 5 

ns 

tRCS 

Chip Select Recovery Time 

- 

1 

5 

f 

:|s : 5 

ns 

tOH 

Data Hold from Address Change 

- 

3 

V 

3 % 

! 

ns 

tOLEL 

Latch Enable Low Pulse Width 

- 

5 

- 

5 

- 

ns 

tAHO 

Address Valid to OLE High 

- 

14 

- 

17 

- 

ns 

tDH 

Data Hold from Clock Low 

- 

0 iff*' 

- 

o •• •? •■ 

- 

ns 

tDR 

Data Ready from Clock Low 

- 

0 

4 

0 

4 

ns 


NOTES: 2779 1 » 12 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Data is valid at tA A or t* HQ - tOLEL + tDR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 
then access is tDR after OLE goes low. 


READ CYCLE GATED BY CHIP SELECT 


CS 

\ 

* 

1 

! 




^ tACS ^ 


r* 1 rcs ►] 



DATAout 


READ CYCLE GATED BY ADDRESS 


ADDR ) 

~ > 

( 




■* tOH 

i 

1 

DATAout | y 

wmmmwBM 


wmmm 


OUTPUT LATCH TIMING 



\ 

\ J 

! 

tAHO 

tOLEL H 

DATAout 


m 

: 


tDH 

■tDR •“ 
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IDT10498, IDT100498, IDT101498 HIGH SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^ 

Test 

Condition 

10498S12 

100498S12 

101498S12 

10498S15 

100498S15 

101498S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

- 

10 

- 

12 

- 

ns 

twscs 

Setup Time for Chip Select 

- 

1 

- 

1 

- 

ns 

tWTCS 

CS Set-Up, Terminated Write 

- 

2 


2 

* - 

ns 

tWSA 

Setup Time for Address 

- 

1 

- 

1 

: ; - 

ns 

tWSD 

Setup Time for Data In 

- 

1 | 

& 

1 | 

; ; 

ns 

tWHCS 

Hold Time for Chip Select 

- 

2 % 

- 

wmmm 

- 

ns 

tWHA 

Hold Time for Address 

- 

2 J : |! 

- 

2 

- 

ns 

tWHD 

Hold Time for Data In 

- 

2 

- 

2 ^ 

- 

ns 

tws 

Write Disable Time 

- 

- 

5 

- '" ¥ 

5 

ns 

tWR 

Write Recovery Time 

- 

- 

5 

- 

5 

ns 


NOTES: 2779 « 13 


1 . Input and Output reference level is 50% point of waveform. 


WRITE CYCLE TIMING DIAGRAM 




ADDR 


tWSA ■ 


tWHA 


DATAin 
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IDT10498, IDT100498, IOT101498 HIGH SPEED BICMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


|DT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 

I 1 Blank 

I C 

I Y 

12 
15 

S 

10498 

100498 

101498 




Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Standard (Write Logic, Read Latch) 

64K (16K x 4-bits) BiCMOS ECL-10K 
Static RAM with Conditional Write 

64K (16K x 4-bits) BiCMOS ECL-100K 
Static RAM with Conditional Write 

64K (1 6K x 4-bits) BiCMOS ECL-1 01 K 
Static RAM with Conditional Write 

2779 drw 11 
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IDT10504 
IDT1 00504 
IDT101504 



HIGH-SPEED BiCMOS 
ECL STATIC RAM 
256K (64 K x 4-BIT) SRAM 


FEATURES: 

• 65,536-words x 4-bit organization 

• Address access time : 8/1 0/1 2/1 5 

• Low power dissipation: 800mW (typ.) 

• Guaranteed Output Hold time 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount 
packages 


DESCRIPTION: 

The I DTI 0504, IDT100504 and IDT101504 are 262,144- 
bit high-speed BiCEMOS™ ECL static random access 
memories organized as 64Kx4, with separate data inputs and 
outputs. All I/Os are fully compatible with ECL levels. 

These devices are part of a family of asynchronous four- 
bit-wide ECL SRAMs. The devices have been configured to 
follow the standard ECL SRAM family pinout. Because they 
are manufactured in BiCEMOS™ technology, however, power 
dissipation is greatly reduced over equivalent bipolar devices. 

The asynchronous SRAMs are the most straightforward to 
use because no additional clocks or controls are required: 
DataouT is available an access time after the last change of 
address. To write data into the device requires the creation of 
a Write Pulse, and the write cycle disables the output pins in 
conventional fashion. 

The fast access time and guaranteed Output Hold time 
allow greater margin forsystemtiming variation. DataiN setup 
time specified with respect to the trailing edge of Write Pulse 
eases write timing allowing balanced Read and Write cycle 
times. 


FUNCTIONAL BLOCK DIAGRAM 



COMMERCIAL TEMPERATURE RANGE 


AUGUST 1990 


e 1990 Integrated Device Technology, Inc. 
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IDT10504, IDT 100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



cs 

WE 

NC 

NC 

Al5 

Al4 

Al3 

Al2 

VEE 

An 

Aio 

A9 

A8 

A? 

Ae 

A5 2780dtw02 



C32 



300-Mil- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTION 


LOGIC SYMBOL 


Symbol 

Pin Name 


Ao through Ais 

Address Inputs 


Do through D 3 

Data Inputs 


Qo through Q 3 

Data Outputs 

— 

We 

Write Enable Input 

— 

CS 



Chip Select Input (Internal pull 






down) 

— 

Vee 

More Negative Supply Voltage 

— 

Vcc 

Less Negative Supply Voltage 

_ 

NC 



No Connect (Not Internally 

— 




Connected 

— 




2780 tbl 01 

— 

AC OPERATING RANGES (1) 

— 

I/O 

Vee 

Temperature 


10 K 

-5.2V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

— 

iook 

-4.5V ±5% 

0 TO 85 °C. air flow exceeding 2 m/sec 


ioik 

-4.75V to -5.46V 

0 TO 75 °C, airflow exceeding 2 m/sec 



J ! L 


Do Di D 2 D3 

Ao 


Ai 


A 2 


A 3 


A4 


A5 

Qo 

A6 

Qi 

A7 

Q2 

A8 

03 

A9 


AlO 


All 


Al2 


Al3 


Al2 


Al3 


Al4 


Al5 


WE CS 



NOTE: 

1 . Referenced to Vcc 


64Kx4 

SRAM 


27BO drw 05 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

Cin 

Input 

Capacitance 

4 

- 

3 

- 

PF 

Cout 

Output 

Capacitance 

6 

- 

3 

- 

PF 


2780 tbl 03 


TRUTH TABLE (1) 


CS 

We 

DATAout 

Function 

H 

X 

L 

Deselected 

L 

H 

RAM Data 

Read 

L 

L 

L 

Write 


NOTE: 2780 tbl 04 

1. H=High, L=Low, X=Don't Care 
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IDT10504, IDT100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

PBffi 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

m 

Tbias 

Temperature Linder Bias 

-55 to +125 

ra 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 

-55 to +125 

°c 

Pt 

Power Dissipation 

1.5 

HI 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2782 4)105 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, RL=50fl to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VoH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

VlN^VlHAOr V ILB 

11771 


mmm 

mV 

0°C 





- 



25°C 







19 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or 

Vila 

-1020 



mV 

0°C 





-980 

- 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V in = V ihb or 

Vila 



mmm 

mV 

0°C 




- 

- 

itSl 


25°C 







■m 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

- 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



-1490 

mV 

0°C 



Low for All Inputs 


- 

-1475 


25°C 





iHLuSi 


-1450 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

| 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 





Others 

-50 

- 

90 

pA 


lEE 

Supply Current 

All Inputs and Outputs Open 

-220 

-150 

- 

mA 

■ 


NOTE: 2782 4)106 

1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10504, IDT 100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage With 

Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

m 

Tbias 

Temperature Under Bias 

-55 to +125 

E3 

Tstg 

Storage Ceramic 

Temperature 

-65 to +1 50 

°C 

Pt 

Power Dissipation 

1.5 


lour 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2780 tbl 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, RL=50O to -2.0V, Ta = 0 to +85°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.U> 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

ViN = ViHBor Vila 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

ViN = ViHBor Vila 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-200 

-130 

- 

mA 


NOTES: 2780 tbl 08 

1. Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10504, IDT100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

E3 

Tbias 

Temperature Under Bias 

-55 to +125 

m 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

m 

PT 

Power Dissipation 

1.5 

w 

lOUT 

DC Out mput Current 
(Output High) 

-50 

mA 


NOTE: 2781 tol 09 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, RL=50fl to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.W 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V in = Vihb or Vila 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 


Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-220 

-150 

- 

mA 


NOTES: 2781 tbl 10 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10504, 1 DTI 00504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 




tR tF 

tR = tF = 2.0ns typ. 


Note: All timing measurements are 
referenced to 50% input levels. 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


27B0 tbl 11 


FUNCTIONAL DESCRIPTION 

The IDT10504, IDT100504 and IDT101504 BiCMOS ECL 
static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
conventional pinout and provide an upgrade path from 1 6Kx4 
SRAMs.The ECL-101K meets electrical specifications that 
combine the ECL-100K temperature and voltage compen- 
sated output levels with the high-speed of ECL-10K Vee 
compatibility (-5.2V). 

READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataOUT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataOUT is 
held for a short time (tOH) after the address begins to change 
for the next access, then ambiguous data is on the bus until a 
new time tAA. 


WRITE TIMING 

To write data to the device, a Write Pulse need be formed 
on the Write Enablejnput (WE) to control the write to the 
SRAM array. While CS and ADDR must be set-up when WE 
goes low, DataIN can settle after the falling edge of WE, giving 
the data path extra margin. Data is written to the memory cell 
at the end of the Write Pulse, and addresses and Chip Select 
must be held after the rising edge of the Write Pulse to ensure 
satisfactory completion of the cycle. 

DataOUT is disabled (held low) during the Write Cycle. If 

CS is held low (active) and addresses remain unchanged, the 
DataOUT pins will output the written data after “Write Recov- 
ery Time” (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 
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IDT10504, IDT100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^) 

Road Cycle 

tACS 

Chip Select Access Time 

tRCS 

Chip Select Recovery Time 

tAA 

Address Access Time 

tOH 

Data Hold from Address 
Change 


Tost 

Condition 


10504S8 

100504S8 

101504S8 


10504S10 

100504S10 

101504S10 


Min. Max. 


10504S12 

100504S12 

101504S12 


10504S15 

100504S1S 

101504S15 
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IDT10504, IDT100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter! 1 ) 

Test 

Condition 

10504S8 

100504S8 

101504S8 

10504S10 

100504S10 

101504S10 

10504S12 

100504S12 

101504S12 

10504S15 

100504S15 

101504S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

twsA= minimum 

6 

- 

8 

- 

10 

- 

10 

- 

ns 

tWSD 

Data Set-up Time 

- 

0 


0 

- 

0 

- 

2 

- 

ns 

tWSD2< 2 ) 

Data Set-up Time to WE High 

- 

5 


5 

- 

5 

- 

5 

- 

ns 

tWSA 

Address Set-up Time 

twsA= minimum 

0 ; 

§?- 

0 

- 

0 

- 

2 

- 

ns 

twscs 

Chip Select Set-up Time 

- 

0 

if - 

0 

- 

0 

- 

2 

- 

ns 

tWHD 

Data Hold Time 

- 

2*1: 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHA 

Address Hold Time 

- 

2% 

- 

2 

- 

2 

- 

3 

- 

ns 

tWHCS 

Chip Select Hold Time 

- 


- 

2 

- 

2 

- 

3 

- 

ns 

tws 

Write Disable Time 

- 


5 

- 

5 

- 

5 

- 

5 

ns 

tWR< 3 ) 

Write Recovery Time 

- 

- 

5 

- 

5 

- 

5 

- 

5 

ns 


NOTES: 2782 tbl 13 

1 . Input and Output reference level is 50% point of waveform. 

2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsD2 with 
respect to rising edge of WE . 

3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to 03) when no new Address Transition occurs. 


WRITE CYCLE TIMING DIAGRAM 
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IDT10504, IDT 100504, IDT101504 

HIGH SPEED BICMOS ECL STATIC RAM 64K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 



10504 

100504 


101504 


Commercial 

Sidebraze DIP 
Plastic SOJ 

Speed in Nanoseconds 


Standard Architecture 

256K (64K x 4-bits) BiCMOS ECL-10K 
Static RAM 

256K (64Kx 4-bits) BiCMOS ECL-100K 
Static RAM 

256K (64Kx 4-bits) BiCMOS ECL-101K 
Static RAM 

2782 d™ 11 
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SELF-TIMED BiCMOS ECL 
STATIC RAM 

256K (64K x 4-BIT) STRAM 


PRELIMINARY 

IDT10506LL 

IDT100506LL 

IDT101506LL 


FEATURES: 

• 65,536-words x 4-bit organization 

• Self-Timed Write, with latches on inputs and latches on 
outputs 

• Balanced Read/Write cycle time: 15/1 8ns 

• Access time: 12/15 ns (max.) 

• Fully compatible with ECL logic levels 

• Through-hole DIP and surface-mount packages 


DESCRIPTION: 

The IDT10506LL, IDT100506LL and IDT101506LL are 
65,536-bit high-speed BiCEMOS™ ECL static random ac- 
cess memories organized as 64K x 4, with inputs and outputs 
fully compatible with ECL levels. Clocked level-sensitive 


latches on inputs and outputs, and the self-timed write opera- 
tion, provide enhanced system performance over conven- 
tional RAMs, providing easier design and improved system 
level cycle times. 

Inputs can flow into the device and then are latched by the 
leading edge of an externally supplied differential clock. The 
small input valid window required means more margin for 
system skews. Logic-to-memory propagation delay is in- 
cluded in device cycle time calculation, allowing this device to 
deliver better system performance than asynchronous SRAMs 
and glue logic. 

Write timing is controlled internally based on the clock. 
Write Enable has no special requirements. The device allows 
balanced read and write cycle times, and reads and writes can 
be inserted in any order. 


FUNCTIONAL BLOCK DIAGRAM 



BCEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 


2783 drw 01 


AUGUST 1990 


0 1990 Integrated Device Technology, Inc. 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



WE 

Vbb 

CLK 

CLK 

Al5 

Al4 

Al3 

Al2 

VEE 

An 

Aio 

A9 

A8 

A7 

As 

As 



C32 


2783 drw 02 



300-MI I- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ais 

Address Inputs 

Do through D3 

Data Inputs 

Qo through 03 

Data Outputs 

WE 

Write Enable Input 

cs 

Chip Select Input (Internal pull down) 

CLK, CLK 

Differential Clock Inputs 

Vbb 

Reference Voltage Output H .32V) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


2783 tbl 01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, airflow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sec 

1 01 K 

-4.75V to -5.46V 

0 TO 75°C, airflow exceeding 2 m/sec 


NOTE: 2783 tb! 02 

1 . Referenced to Vcc 


LOGIC SYMBOL 



64Kx4 

STRAM 



CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

ClNCLK 

Input 

Capacitance 

CLK/CLK 

6 

' 

3 

' 

PF 

ClN 

Input 

Capacitance 

except CLK/CLK 

■ 

■ 

3 

■ 

PF 

COUT 

Output 

Capacitance 

6 


3 


PF 


2783 Ibl 03 


TRUTH TABLE {1) 


CS 

We 

CLK 

DataouT< 2 ) 

Function 

H 

X 


L 

Deselected 

L 

H 

* 

RAM Data 

Read 

L 

L 


WRITE Data 

Write 


NOTES: 2783 fciM 

1. H=High, L=Low, X=Don't Care 

2. DATAour changes when CLK returns high. 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

ITffTl 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to + 75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

S 3 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

■ 

Pt 

Power Dissipation 

1.0 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2783 1131 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50i2 to -2.0V, Ta = 0 to +75°C for DIP, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1> 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN * V IHA or V ILB 

11^78 



mV 

0°C 







Emm 


25°C 





Mmm 


sm 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or 

Vila 

-1020 



mV 

0°C 




-980 


- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

VlN = V IHB or 

Vila 



mm 

mV 

0°C 




- 

- 

ItH 


25°C 







119 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All lnputs (2 > 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



in 

mV 

0°C 



Low for All Inputs^ 2 ) 


— 



25°C 





wmM 


Ii9 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 





Others 

-50 

- 

90 

pA 


1 EE 

Supply Current 

All Inputs and Outputs 

-280 

-220 

- 

mA 

- 


Open' 2 ' 








NOTES: 2783 foi 06 

1 . Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

m 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to + 85 

m 

Tbias 

Temperature Under Bias 

-55 to +125 


Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

■ 

Pt 

Power Dissipation 

1.0 


IOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2783 4)1 07 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 


may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, RL =50fl to -2.0 V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.d> 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

VlN = VlHAOr V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

VlN = VlHAor V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN « V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V in = V ihb or Vila 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All lnputs (2) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs^ 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open< 2 ) 

-260 

-200 

“ 

mA 


NOTES: 2783 4)108 

1. Typical paramet ers ar e specified at Vee = -4.5V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10506LL, I0T100506LL, IDT101S06LL 

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (64K X 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

[J23 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to + 75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 


Pt 

Power Dissipation 

1.0 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2783 431 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50Q to -2.0V, Ta = 0 to +75°C for DIP, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

VlN = VlHAOr V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs! 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

m 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-280 

-220 

— 

mA 


NOTES: 2783 tx io 

1 . Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLKand CLK, one of which is tied low and one is tied high. 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION AC TEST INPUT PULSE 

Vcc (GND) 


DATAout 


tR tF 

tR - tF - 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2783 drw 07 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2783 felll 


FUNCTIONAL DESCRIPTION 

The IDT10506LL, IDT100506LL, and IDT101506LL Self- 
Timed BiCMOS ECL static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECL-101K meets electrical specifications that combine 
the ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains level-sensitive latches to sample 
and hold addresses, input data, and control status, and hold 
output data. In puts a re transparent while the clock (CLK) 
input is low (and CLK is high), and then hold their contents 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 



when the clock returns high. In the case of a write cycle, the 
memory cell is written during the clock-high time, and write 
data conducted to the outputs. Because the output latches are 
controlled by an inversion of the clock, output data flows out 
the output latch while clock is hig h and then is held into the next 
cycle during clock low. 

The Latch-Latch architecture is most useful when read 
access data is needed within the same cycle that addresses 
settle. The input latch, when transparent, allows the access 
to begin as soon as addresses settle, allowing data to be ready 
somewhat sooner in the cycle than would be possible with a 
clocked-register implementation. 


50f}< 


0.01 pF zjz VEE ' 2 - 0V 


30pF* 


‘Includes probe and 
jig capacitance 

2783 drw 06 


RISE/FALL TIME 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


READ TIMING 

In a typical read cycle, the read address flows into the 
device while clock is low, as at O below. Read access begins 
when the last address has settled. When clock returns high, 
the inputs are held so that addresses can begin to change for 
the next cycle. 

Clock high also opens the output latches, so the read data 
for the read address clocked in at O is gated through the 
output latch to the output pins. There is a short delay from 
rising clock to output ready, called tDR (see Read Cycle 
Timing). If the clock-low time (tWL) is shorterthan the inherent 
access-time of the cell, output is guaranteed valid after the 
specified tAA. But if tWL is longer than the cell access-time, 
output data will be valid tDR after clock goes high. Thus, the 
time it takes from address valid to data ready for any given 
address is 

tAA = tAA or (tSA + tDR), 

whichever is larger. A permutation of this equation holds for 
each read and write access modes. 

Because addresses and control lines (Write Enable and 
Chip Select) all must be stable for access to commence, there 
are two other read access modes, described as follows. 

If addresses and controls are ail stable before input latches 
are opened by clock going low, as at © below, access begins 
on the low-going edge of clock. Data is available tACLK later, 
provided the output latch is opened by clock returning high. 

If address and Write Enable are valid after clock-low, but 
Chip Select is last to go low, as at 0 below, data is available 
tACS after the low-going edge of Chip Select. 

The output latch takes some time to change state for the 
next cycle, but this time is very short. Therefore, data hold time 
from clock high (tDH) is specified as zero minimum hold time. 


DESELECT TIMING 

Because the outputs are latched, they will continue to drive 
the output pins until a disable state is clocked through the 
device. The deselected state is achieved byde-assertingchip 
select (CS high) before clock returns high. This case occurs 
at @ below. Outputs then attain the disable state (low) tDR 
later. Status of other inputs do not effect the disabling of the 
device when chip select is de-asserted with the proper relation 
to clock. 

WRITE TIMING 

Write cycles are identical to read cycles, except that write 
enable and write data need also be supplied, with the appro- 
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses the clock-high time as the write pulse, 
and thus determines the minimum clock-high time, tWH. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins after an access time. Thus the 
input data supplied at © is available on the output tADi after the 
input data has settled, while the input data supplied at © is 
available tAW after Write Enable is asserted low.This function 
is sometimes called ‘Transparent Write,” and is useful for 
write-through cache applications. 

There are no restrictions on the order of read cycles and 
write cycles. 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10506LL15 

100506LL15 

101506LL15 

10506LL18 

100506LL18 

101506LL18 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tCYC 

Cycle Time 

- 

15 

- 

18 

- 

ns 

tAA® 

Address Access Time 

- 

- 

12 

- 

15 

ns 

tACS* 3 > 

Chip Select Access Time 

- 

- 

5 

- 

5 

ns 

tACLK< 4 > 

Access Time from Clock Low 

- 

- 

.->• 12 

- 

15 

ns 

tWL 

Clock Low Pulse Width 

- 

3 


3 

- 

ns 

tWH 

Clock High Pulse Width 

- 

12 | 


15 | 

& 

ns 

tscs 

Setup Time for Chip Select 

- 

1 ^ 

- 

1 % 

- 

ns 

tSA 

Setup Time for Address 

- 

1 .#% 

- 

1 . 1 % 

- 

ns 

tHCS 

Hold Time for Chip Select 

- 

2 j'7 

- 

2 ' V 

- 

ns 

tHA 

Hold Time for Address 

- 

2 

- 

2 '•'% 

- 

ns 

tDH 

Data Hold from Clock Low 

- 

0 

- 

0 

- 

ns 

tDR< 5 > 

Data Ready from Clock Low 

- 

0 

4 

0 

4 

ns 


NOTES: 2783 tbi 12 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Cyde is gated by Address when tSA < tWL so that the access begins at the settling of Address. Access time is the larger of tAA or tSA + tDR. 

3. Read Cycle is gated by Chip Select when tscs < tWL so that access begins at the falling edge of Chip Select. Access time is the larger of tACS or tscs + 
tDR. 

4. Read Cyde is gated by Clock when tSA > tWL so that access begins at the falling edge of Clock. Access time is the larger of tACLK or twu + tDR. 

5. tDR(max) is specified when all other gating conditions have been satisfied, specifically, for READ cycle: when Isa > tAA(max) - tDR(max) and tscs > tAcs(max) 
- tDR(max) and tWL > tACLK(max) - tDR(max); for WRITE cyde: when tso > tADi(max) - tDR(max) and tswE > tAW(max) - tDR(max). 


READ CYCLE GATED BY ADDRESS (Assumes Chip Select and Clock stable before Address) 



h 

tCYC 



IIESSH 

f OUTPUT LATCH 

OPEN 

\ OUTPUT LATCH/ 

^ HELD / 



" 1 

■ 


1 


1 


iffillBilMIifl 

tSA — fc-J 

1 

h 

■*- 

1 

1 

DATAout ! 

■ 

■— 

■gHiH 

1 

1 

in 





READ CYCLE GATED BY CHIP SELECT (Assumes Address and Clock stable before Chip Select) 



READ CYCLE GATED BY CLOCK (Assumes Address and Chip Select stable before Clock Low) 


DATAout 


bbbbmmi 





2783 drw09 
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IDT10506LL, IDT100506LL, IDT101S06LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 




Test 

10506LL15 

100506LL15 

101506LL15 

10506LL18 

100506LL18 

101506LL18 


Symbol 

Parameter! 1 ) 

Condition 

Min. 

Max. 

Min. 

Max. 

Unit 

Write Cycle< 2 ) |T| 

tAW< 3 > 

Write Enable Low to Data Valid 

- 

- 

' It 5 

- 

||j 5 

ns 

tAD^ 4 ) 

Data In Valid to Data Out Valid 

- 


nr 5 

4 

sr s 

ns 

tSWE 

Setup Time for Write Enable 

- 

1 ^ 

- 

i %v . 

- 

ns 

tSD 

Setup Time for Data In 

- 

1 “t" 

- 

1 

- 

ns 

tHWE 

Hold Time for Write Enable 

- 


- 

2 

- 

ns 

tHD 

Hold Time for Data In 

- 

2 '■% 

- 

2 

- 

ns 


NOTES: 2783 tol 13 


1 . Input and Output reference level is 50% point of waveform. 

2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. Write Data appears on output pins after rising 
edge of clock. 

3. Access time is the larger of tAW or tswE + ton. 

4. Access time is the larger of tADi or tso + tDR. 


WRITE CYCLE 
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IDT10506LL, IDT100506LL, IDT101506LL 

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


CLOCK INPUT 


The dock input drcult has been designed to accomodate both single-ended and differential mode operation. Differential mode 
exhibits better common-mode noise rejection and Is obtained by driving both true and complement clock lines with a differential driver, 
as shown In Figure (a). Single-ended operation is achieved as either falling-edge-active or rising-edge-active, as shown In Figures (b) 
and (c), respectively. VBB Is designed to drive clock Input only and Is not intended to be used for any other purpose. 











CLK 

— 


CLK 

— 

- 

N 

CLK 

- 

X 

CLK 

-o 


CLK — 

— 

0 

X 

CLK 

— 

O 

IX 



REF. VOLTAGE 


VBB 



REF. VOLTAGE 


VBB 



REF. VOLTAGE 



GENERATOR 




GENERATOR 




GbNEHAlOH 



1 

1 ! 


1 

1 1 




(a) Differential Mode (b) Falling-Edge-Active (c) Rlslng-Edge-Actlve 

Single-Ended Mode Single-Ended Mode 


2785 drw 11 


ORDERING INFORMATION 


IDT XXX 

X 

XX 

X 

X 

Device Type 

Architecture 

Speed 

Package 

Process/ 
Temp. Range 



LL 

10506 

100506 


101506 


Commercial 


Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Latched Inputs, Latched Outputs 



256K (64K x 4-bits) BiCMOS ECL-10K 
Self-Timed Static RAM 

256K (64 K x 4-bits) BiCMOS 
ECL-1 OOK Self-Timed Static RAM 

256K (64K x 4-bits) BiCMOS 
ECL-1 01K Self-Timed Static RAM 

2785 drw 12 
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FUNCTIONAL BLOCK DIAGRAM 



2788dfW01 

BiCEMOS b a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


0 1990 Integrated Device Technology, Inc. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



DIP/SOJ 
TOP VIEW 




300-MII-Wlde 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTION 


Symbol 

Pin Name 

Ao through Ais 

Address Inputs 

Do through D3 

Data Inputs 

Qo through 03 

Data Outputs 

WE 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

CLK, CLK 

Differential Clock Inputs 

Vbb 

Reference Voltage Output (=1 .32V) 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 

NC 

No Connect - not internally connected 


27881W01 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sec 

1 01 K 

-4.75V to -5.46V 

0 TO 75°C, air flow exceeding 2 m/sec 

NOTE: 


2788 tbl 02 


1 . Referenced to Vcc 


LOGIC SYMBOL 


Do Di D 2 D3 
Ao 
Ai 
A2 

A3 
A4 
A5 
As 
A7 
As 

A9 

Aio 

An 

Al2 

Al3 

Al4 

Al5 

CLKCLKWECS 

nr 


Qo 

Qi 

Q2 

03 


64KX4 

STRAM 



CAPACITANCE (Ta=+25°C, f=1 .OMHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 

Max. 

Typ. 

Max. 

ClNCLK 

Input 

Capacitance 

CLK/CLK 

6 


3 


PF 

ClN 

Input 

Capacitance 

except CLK/CLK 

■ 

■ 

3 

■ 

pF 

COUT 

Output 

Capacitance 

6 


3 

- 

PF 


2788 tbl 03 


TRUTH TABLE (1) 


CS 

We 

CLK 

DataoirH 2 ) 

Function 

H 

X 

t 

L 

Deselected 

L 

H 

t 

RAM Data 

Read 

L 

L 

1 

WRITE Data 

Write 


NOTES: 2788 « o* 

1 . H=High, L=Low, X=Don't Care 

2. DATAout initiated by an internal timer and gated by falling edge of CLK. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratlnq 

Value 


VTERM 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

v 

Ta 

Operating Temperature 

0 to +75 

o 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

H 

Pt 

Power Dissipation 

2.0 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2788 4)105 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl = 50fl to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.* 1 ) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN = V iha or 

V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 



-1665 

mV 

0°C 





ifjl 

_ 

-1650 


25°C 





Iffil 


-1625 


75°C 

VOHC 

Output Threshold HIGH Voltage 

Vin = V ihb or Vila 

-1020 



mV 

0°C 




-980 

_ 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V in = V ihb or 

Vila 



■ia 

mV 

0°C 





- 

- 



25°C 







189 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs* 2 ! 

-1105 

_ 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

iina 


HU 

mV 

0°C 



Low for All Inputs* 2 ) 


_ 



25°C 





HHml! 


l,£9 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 

1 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

B 




Others 

-50 

- 

90 

pA 

El 

lEE 

Supply Current 

All Inputs and Outputs 

-280 

-220 

- 

mA 

~ 



Open* 2 ) 








NOTES: 2788 4)106 

1. Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratlnq 

Value 

Bffil 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

E3 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

H 

Pt 

Power Dissipation 

2.0 

w 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 278a 831 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 50fl to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.0) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN » V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN =. V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs! 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs! 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open< 2 ) 

-260 

-200 

“ 

mA 


NOTES: 2788 woe 

1 . Typical paramet ers ar e specified at Vee = -4.5V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-1 OIK ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

nww 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

KZ3 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°C 

Pt 

Power Dissipation 

ro 

o 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 278a fcl 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification isnotimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-1 OIK DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl = 50Q to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.* 1 ) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs* 2 ) 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs* 2 ) 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN =■ V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs 

Open* 2 ) 

-280 

-220 

— 

mA 


1. Typical paramet ers ar e specified at Vee = -5.2V, Ta = +25°C and maximum loading. 

2. Except CLK and CLK, one of which is tied low and one is tied high. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 




tR tF 

tR - tF - 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2788 dm 07 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2788 til 11 


FUNCTIONAL DESCRIPTION 

The I DTI 0496RL, IDT100496RL and IDT101496RL Self- 
Timed BiCMOS ECL static RAMs (STRAM) provide high 
speed with low power dissipation typical of BiCMOS ECL. 
On-chip logic additionally helps improve system performance. 
The ECL-101K meets electrical specifications that combine 
the ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses, input data, and control status. Inputs are 
sample d on the rising edge of the clock (CLK) input (falling 
edge of CLK). In the case of a write cycle, the memory cell is 
written during the clock-high time, and write data conducted to 


the outputs. Output data f tows out the output latch and is held 
into the next cycle. 


READ TIMING 


In a typical read cycle, the read address is captured by the 
rising edge of clock, as at O below. Then, when clock goes 
low, the read dataforthe read address clocked in at O is gated 
through the ouptut latch to the output pins. There is a delay 
from falling clock to output ready, called tDR (see Read Cycle 
Timing). If the clock-high time (tWH) isshorterthanthe inherent 
access-time of the cell, output is guaranteed valid after the 
specified tACC. But if tWH is longer than the cell access-time, 
output data will be valid tDR after clock goes low. Thus, the 
time it takes from clock-to-output for any given address (the 



FUNCTIONAL DESCRIPTION TIMING EXAMPLE 


CLK 




READ 


DESELECT WRITE 


READ 


WRITE 


WRITE 


READ 


READ 




DATAout 
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IDT10506RL, IDT100506RL, 1DT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


latency, or tACC) is 

tACC = tACC or (tWH + tDR), whichever is larger. 

The output latch takes some time to change state for the 
next cycle, and this time is controlled by an internal timer. 
Therefore, data hold time from clock high at the beginning of 
the cycle (tDH) is specified. If the clock-high time (tWH) is longer 
than the tDH , then data will begin to switch immediately upon 
the clock-low transition and be steady at tACC. 

DESELECT TIMING 

Because the outputs are latched, they will continue to drive 
the output pins until a disable state is clocked through the 
device. The deselected state is achieved by de-asserting chip 
select (CS high) at rising edge of clock. This case occurs at 
© below. Outputs then attain the disable state (low) tACC later. 
Status of other inputs do not effect the disabling of the device 
when chip select is de-asserted with the proper relation to 
clock. 


WRITE TIMING 

Write cycles are identical to read cycles, except that write 
enable and write data need also be supplied, with the appro- 
priate setup and hold timing. The device has on-chip timing 
that handles all aspects of writing data into the addressed 
RAM cell without the need for external write-pulse generation. 
The timing logic uses an internal timer to generate the write 
pulse, so the falling edge of clock is not critical. 

In addition to writing to the RAM cell, the write data is fed 
to the output register by a multiplexer, so that write data is 
available on the output pins in the appropriate time slot (i.e. 
after tACC or tWH + tDR). This function is sometimes called 
‘Transparent Write,” and is useful for write-through cache 
applications. Thus the input data sampled at © is available on 
the output at the end of the cycle. 

There are no restrictions on the order of read cycles and 
write cycles. 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 2S6K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Ranges) 


Symbol 

Parameter^ 

Read Cycle 

tCYC 

Cycle Time 

tACC< 2 ) 

Access Time from Clock High 

tWL 

Clock Low Pulse Width 

tWH 

Clock High Pulse Width 

tscs 

Setup Time for Chip Select 

tSA 

Setup Time for Address 

tHCS 

Hold Time for Chip Select 

tHA 

Hold Time for Address 

tDH 

Data Hold from Clock Low 

tDR 

Data Ready from Clock Low 

NOTES: 


Test 

Condition 


10506RL12 

100506RL12 

101506RL12 


10506RL15 

100506RL15 

101506RL15 



1 . Input and Output reference level is 50% point of waveform. 

2. Access time is the larger of tACC or twn + tDR. 


READ CYCLE TIMING DIAGRAM 
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IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 2S6K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10506RL12 

100506RL12 

101506RL12 

10506RL15 

100506RL15 

101506RL15 

Unit 

| Min. | 

| Max. | 

j Min. { 

Max. | 

Write Cycle< 2 > 

tSWE 

Setup Time for Write Enable 

- 

1 

- 

1 

- 

ns 

tSD 

Setup Time for Data In 

- 

1 

- 

1 

- 

ns 

tHWE 

Hold Time for Write Enable 

- 

2.5 

- 

2.5 

- 

ns 

tHD 

Hold Time for Data In 

- 

2.5 

- 

2.5 

- 

ns 


NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. All Setup, Hold, and Access timing are the same as the Read Cycle with the addition of above requirements. 


WRITE CYCLE TIMING DIAGRAM 


CLK 


CS 


tscs- 


ADDR 


DATAin 


h*-tSA 

tHA 


WE 


tSWE- 


DATAout 


• tCYC ■ 


• tWH ■ 


OUTPUT LATCH 
OPEN 


tWL ■ 


/ 


tHCS 


llllili 




llllili 


*- tSD 
tHD 




WWMMMMM 


tHWE 




tDH-H 


-tDR- 


• tACC 


OUTPUT UTCH 
MELD 


1 


/ 


KtDH-H 


5.11 


9 




































IDT10506RL, IDT100506RL, IDT101506RL 

HIGH SPEED BICMOSECL STATIC RAM 256K (64K x 4-BIT) 


COMMERCIAL TEMPERATURE RANGE 


CLOCK INPUT 


Tha clock Input circuit has bean designed to accomodate both single-ended and differential mode operation. Differential mode 
exhibits better common-mode noise re]ectlon and Is obtained by driving both true and complement clock lines with a differential driver, 
as shown In Figure (a). Single-ended operation is achieved as either falling-edge-active or rising-edge-active, as shown In Figures (b) 
and (c), respectively. VBB Is designed to drive clock Input only and la not Intended to be used for any other purpose. 











CLK 

— 

\ 

CLK 

— 

- 

X 

CLK 

- 

X 

CLK 

-0 


CLK — 

— 

o 


CLK 

— 

°l 

Is 



REF. VOLTAGE 


Vbb 



REF. VOLTAGE 





REF. VOLTAGE 




GENERATOR 




GENERATOR 




GENERA luR 




1 

1 1 

1 1 



1 


(a) Differential Mode (b) Falling-Edge-Active (c) Rising-Edge-Active 

Single-Ended Mode Single-Ended Mode 


Z788drw11 


ORDERING INFORMATION 

IDT XXX X 


XX 


Device Type Architecture Speed Package 


Process/ 
Temp. Range 



Blank 

C 

Y 

12 

15 

RL 

10506 

100506 

101506 


Commercial 


Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Registered Inputs, Latched Outputs 


256K (64K x 4-bits) BiCMOS ECL-10K 
Self-Timed Static RAM 
256K (64K x 4-bits) BiCMOS ECL-100K 
Self-Timed Static RAM 

256K (64K x 4-bits) BiCMOS ECL-101K 
Self-Timed Static RAM 

27B8 drw 12 
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ADVANCE 

M 


1 

HIGH-SPEED BiCMOS ECL INFORMATION 

fl 

)dt) 


STATIC RAM 256K (64K x 4-BIT) IDT10507 



I 

with SYNCHRONOUS WRITE IS™?™ 

Integrated Device Technology, Inc. 

l 

IDT101507 


FEATURES: 

• 65, 535-words x 4-bit organization 

• Address access time: 12/15 ns 

• Read Data output latch for extended hold time 

• Short Write Cycle input data and address valid time 

• Pin compatible with standard 64K x 4 

• Through-hole DIP and surface-mount packages 


DESCRIPTION: 

The I DTI 0507, IDT100507 and IDT101507 are 262,144- 
bit high-speed BiCEMOS™ ECL static random access 
memories organized as 64K x 4, with inputs and outputs fully 
compatible with ECL levels. Internal registers on inputs 


provide enhanced Write Cycle performance over conven- 
tional RAMs, while output read data latch allows longer output 
data hold time providing easier design and improved system 
level cycle times. 

In the read mode, this device is pinout and timing compat- 
ible with the standard asynchronous SRAMs (I DTI 0504), yet 
the addition of an output latch with separate enable control 
allow output data to be captured and held long into the next 
cycle. This minimizes noise on the data bus and provides 
better set-up time margin for the next logic stage in pipelined 
applications. 

In the write mode, the device adds an invisible pipeline 
stage in the write address and data paths, allowing very short 
set-up and hold times for these inputs and less stringent 
requirements for the write pulse input. 



© 1990 Integrated Device Technology, Inc. 
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IDT10507, 100507, 101507 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 



cs 

WE 
OLE 
NC 
Al5 
Al4 
Al3 
Al2 
Vee 
A n 
Aio 

D A9 

A8 

A7 
As 
As 



C32 

2783 drw 02 



300-Mil- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ais 

Address inputs 

Do through D 3 

Data Inputs 

Qo through Q 3 

Data Outputs 

WE 

Write Enable Input 

CS 

Chip Select Input (Internal pull down) 

OLE 

Output Latch Enable 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 


27B9 tbIOl 


AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, airflow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sec 

101K 

-4.75V to -5.46V 

0 TO 75 °C, air flow exceeding 2 m/sec 


NOTE: 2769 tbl 02 

1. Referenced to Vcc 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

CEB 

£2231 

Typ. 

Max. 

ClN 

Input 

Capacitance 

4 

- 

3 

- 

PF 

Cout 

Output 

Capacitance 

6 

- 

3 

- 

PF 


27B9 tol 03 


LOGIC SYMBOL 



SRAM 


TRUTH TABLE (1) 


CS 

We 

OLE 

DataouT* 2 ) 

Function 

H 

X 

X 

L 

Deselected 

n 

H 

L 

RAM Data 

Read 


H 

H 

RAM Data 

Output Held 


L 

X 

L 

Write 


NOTES: 2789 w 04 

1 . H=High, L=Low, X=Don't Care 

2. DATAout initiated by falling edge of OLE. 
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IDT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratlnq 

Value 

ESS 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

v , 

Ta 

Operating Temperature 

0 to +75 

o 

Tbias 

Temperature Under Bias 

-55 to +125 

D 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 


Pt 

Power Dissipation 

2.0 

K 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2789 fcl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of tne device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(VEE = -5.2V, Rl = 50Q to -2.0 V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1000 


-840 

mV 

o°c 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 



in 

mV 

o°c 




fn 

- 

Ills 


25°C 









75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1020 



mV 

0°C 





-980 

- 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V in = V ihb or Vila 



mm 

mV 

0°C 





- 

- 



25°C 







119 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

- 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



-1490 

mV 

0°C 



Low for All Inputs 


- 

-1475 


25°C 







-1450 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

B 




Others 

- 

- 

110 

pA 

1 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 





Others 

-50 

- 

90 

pA 

Hi 

lEE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 

- 


NOTE: 2789 tbl 06 


1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

PB1 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

m 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

°c 

pt 

Power Dissipation 

2.0 

B1 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2789 1,1 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 


RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
condtions above those indicated in the operational sections of this 
specification isnot implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 500 to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.P) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

ViN-ViHBor Vila 

-1035 

- 

- 

mV 

Vote 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

— 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN - V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN - V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 


NOTE: 2789 *>108 

1. Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

mm 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V | 

Ta 

Operating Temperature 

0 to +75 

Ell 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 


Pt 

Power Dissipation 

2.0 


lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 27 BJ tbi 09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification isnotimplied. Exposure to absolute maximum rating conditions 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(VEE = -5.2V, Rl = 50fl to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.U) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V IIA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN » V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 


NOTE: 2789 folio 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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1DT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 


AC TEST INPUT PULSE 


Vcc (GND) 




tR tF 

tR - tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2789 drw 07 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2789 Ibl 11 


FUNCTIONAL DESCRIPTION 

The I DTI 0507, IDT100507and IDT101507 BiCMOS ECL 
static RAMs (SRAM) with SYNCHRONOUS WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per- 
formance, yet the device is pinout-compatible with asynchro- 
nous equivalents (i.e... IDT1 0504, IDT 1 00504, and IDT 1 01 504 
respectively). The ECL-101K meets electrical specifications 
that combine the ECL-100K temperature and voltage com- 
pensated output levels with the high-speed of ECL-10K Vee 
compatibility (-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 


Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. 

Read cycles are not pipelined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 

READ TIMING 

The read timing on the device is asynchronous. DataQUT 
is held low until the device is selected by Chip Select (CS). 
Then Address (ADDR) settles and data appears on the output 
after time tAA, as at O below. 

DataouT is held for a short time (tOH) after the address 



FUNCTIONAL DESCRIPTION TIMING EXAMPLE 

cs 


DATAin 


CUE 


DATAout 



mmmm. 


WMMWm, 



1 

\ 

M| 

mm 

i ° 

\ DATA 

\ © /©H 

l\ DESELECT ADATA / 


g 

IBM 

SB 
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IDT10507, 100507, 101507 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


begins to change for the next access, as can be seen at 0 — 
allowing addresses to begin to change early for the next cycle 
— then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longe r output 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 0 is held until Read data at © is 
ready for output. 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 

Deselect timing is identical to a standard asynchronous 
device. This case occurs at © below. Outputs attain the 
disable state (low) tRes later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 

Write cycles pipelined to allow easier design and higher 
system performance. The write pulse created on the WE input 


is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle, as at © below, or data and address may arrive 
late, as at © below. _ 

DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after “Write Recovery Time” 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address. The memory array has not 
yet been updated with the Write data — it is still in the input 
register. This case is handled by including an address com- 
parator and Output Multiplexor on the device: if the address 
being presented on the input pins is the same as the address 
stored in the input register, the data presented to the output 
pins is also from the input register. 
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IDT 1 0507, 100507, 101507 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10507S12 

100507S12 

101507S12 

10507S15 

100507S15 

101507S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tAA* 2 ) 

Address Access Time 

- 

- 


- 

jp| 15 

ns 

tACS 

Chip Select Access Time 

- 

- 

||T 5 

- 

JyT 5 

ns 

tRCS 

Chip Select Recovery Time 

- 

- 

it 5 

- 

St 5 

ns 

tOH 

Data Hold from Address Change 

- 

3 $ 

i" 

3 * 

- 

ns 

tOLEL 

Latch Enable Low Pulse Width 

- 

5 j| 

- 

5 j:;; 

t 

ns 

tAHO 

Address Valid to OLE High 

- 

14 

- 

17 JS; 

- 

ns 

tDH 

Data Hold from Clock Low 

- 

0 | 

- 

0 

- 

ns 

tDR 

Data Ready from Clock Low 

- 

0 

4 

0 

4 

ns 


NOTES: 


2789 W 12 


1 . Input and Output reference level is 50% point of waveform. 

2. Read Data is valid at tA A or u ho - totEL + tDR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 
then access is tDR after OL£ goes low. 


READ CYCLE GATED BY CHIP SELECT 


CS ^ 

\ / 

/ 




p tACS ► 

p tRCS 

DATAout ! 

t ) 


READ CYCLE GATED BY ADDRESS 


ADDR ) 

( ) 

< 






M tOH 

DATAout 

) 

WMMWMMM 

Mlilil 


OUTPUT LATCH TIMING | 


oir 

\ 

\ J 

f 

tAHO 

tOLEL p 

DATAout 


00000 

( 


tDH 

■tDR 

27B9 dfw 09 
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IDT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10507S12 

100507S12 

101507S12 

10507S15 

100507S15 

101507S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

- 

10 

- 

12 

- 

ns 

twscs 

Setup Time for Chip Select 

- 

0 


1 

|§ 

Bl 

ns 

tWSA 

Setup Time for Address 

- 

1 

- 

1 

- 

ns 

tWSD 

Setup Time for Data In 

- 

1 


1 

% - 

ns 

tWHCS 

Hold Time for Chip Select 

- 

2 

- 

2 i 


_ 

ns 

tWHA 

Hold Time for Address 

- 

2 .sf 

- 

2 J 


- 

ns 

tWHD 

Hold Time for Data In 

- 

2 

- 

EB 

| 

- 

ns 

tws 

Write Disable Time 

- 

- ^ 

5 

- 


5 

ns 

tWR 

Write Recovery Time 

- 

- 

5 

- 

5 

ns 


NOTE: 27891)113 

1 . Input and Output reference level is 50% point of waveform. 


WRITE CYCLE TIMING DIAGRAM 
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IDT10507, 100507, 101507 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 

IDT XXX X XX X X 



S 

10507 

100507 

101507 


Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Standard (Write Logic, Read Latch) 

256 K (64K x 4-bits) BiCMOS ECL-1 OK 
Static RAM with Synchronous Write 
256 K (64K x 4-bits) BiCMOS ECL-1 00K 
Static RAM with Synchronous Write 
256K (64K x 4-bits) BiCMOS ECL-1 01K 
Static RAM with Synchronous Write 

27B9 drw 1 1 
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COMMERCIAL TEMPERATURE RANGE 

0 1990 Integrated Device Technology, Inc. 
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IDT10508, IDT100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 



cs 

WE 

OLE 

NC 

Al5 

Al4 

Al3 

Al2 

Vee 

An 

Aio 

A 9 

A8 

A? 

As 

A5 2792dfw02 



C32 



300-MI I- Wide 
PLASTIC SOJ PACKAGE 
Y32 


PIN DESCRIPTIONS LOGIC SYMBOL 


Symbol 

Pin Name 

Ao through Ais 

Address Inputs 

Do through D3 

Data Inputs 

Qo through Q 3 

Data Outputs 

We 

Write Enable Input 

cs 

Chip Select Input (Internal pull down) 

OLE 

Output Latch Enable 

Vee 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 



AC OPERATING RANGES (1) 


I/O 

Vee 

Temperature 

10K 

-5.2V ±5% 

0 TO 75°C, air flow exceeding 2 m/sec 

100K 

-4.5V ±5% 

0 TO 85°C, air flow exceeding 2 m/sec 

101 K 

-4.75V to -5.46V 

0 TO 75°C, air flow exceeding 2 m/sec 


NOTE: 2792 83102 

1 . Referenced to Vcc 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 


Symbol 

Parameter 

DIP 

SOJ 

Unit 

Typ. 


Typ. 

Max. 

ClN 

Input 

Capacitance 

4 

- 

3 

- 

PF 

COUT 

Output 

Capacitance 

6 

- 

3 

- 

PF 


2792 83103 


TRUTH TABLE (1) 


CS 

We 

OLi 

Data out 

Function 

H 

X 

X 

L 

Deselected 

;W 

H 

L 

RAM Data 

Read 

'KM 

H 

H 

RAM Data 

Output Held 


L 

X 

L 

Write 


NOTES: 

1 . H=High, L=Low, X=Don't Care 

2. DATAout initiated by falling edge of OLi 
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IDT10508, IDT 100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 2S6K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

BW!1 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

Q 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 


Pt 

Power Dissipation 

2.0 

w 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2792 tbl 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational seciions of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl = 50ft to -2.0V, Ta = 0 to +75°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Q. 

>» 

H 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1000 


-840 

mV 

0°C 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 



1 

mV 

0°C 





- 

Emm 


25°C 





j9 [L&iiflj 


lisa 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or 

Vila 

-1020 



mV 

0°C 




-980 

- 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V IN = V IHB or V ILA 




mV 

0°C 




- 

- 



25°C 







■Hi 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

- 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 



via 

mV 

0°C 



Low for All Inputs 


- 

■ 523 


25°C 







19 


75°C 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 





Others 

- 

- 

110 

pA 

1 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 





Others 

-50 

- 

90 

pA 


lEE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 

- 


NOTE: 2792 tbl 06 


1. Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10508, IDT 1 00508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K X 4-BIT) with CONDITIONAL WRITE COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS* 1 * 



Rating 

Value 

Pfflil 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +1 50 
-55 to +125 

H 

Pt 

Power Dissipation 

2.0 

o 

Iout 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 2792 tol 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 


RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl= 50fl to -2.0V, Ta = 0 to +85°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.P) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN « V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for Ail Inputs 

-1165 


-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN = V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 


NOTE: 2792 W08 

1. Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10508, 1DT100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

pm 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature Plastic 

-65 to +150 
-55 to +125 

°c 



Pt 

Power Dissipation 

2.0 

b:m 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedficationisnotimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50fl to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

d 

£ 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN - V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN « V IHA 

CS 

- 

- 

220 

M 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN « V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 


NOTE: 2792 toi 10 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10508, IDT1 00508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 

Vcc (GND) 



AC TEST INPUT PULSE 



tR tF 

tR - tF = 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

2792*w07 


RISE/FALL TIME 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 



■■■ 

■■EMI | 

■M 

ns 


2792 tol 1 1 


FUNCTIONAL DESCRIPTION 

The IDT10508, IDT1 00508, and IDT101508 BiCMOS ECL 
static RAMS (SRAM) with CONDITIONAL WRITE provide 
high speed with low power dissipation typical of BiCMOS 
ECL. On-chip logic additionally helps improve system per- 
formance, yet the device is pinout-compatible with asynchro- 
nous equivalents (i.e... IDT 1 0504, IDT 1 00504, and IDT1 01 504 
respectively). The ECL-101K meets electrical specifications 
that combine the ECL-100K temperature and voltage com- 
pensated output levels with the high-speed of ECL-10K Vee 
compatibility (-5.2V). 

As can be seen in the Functional Block Diagram on the title 
page, this device contains clocked input registers to sample 
and hold addresses and input data, during a write cycle only. 


Inputs are sampled on the rising edge of the Write Enable 
(WE). The write cycle is pipelined: the memory cell is written 
during the WE-low time in the next cycle. Additionally, the 
address and data paths to the input register are gated by the 
Conditional Write Multiplexor, which allows termination of a 
Write cycle late in the cycle. 

Read cycles are not pipelined and operate identically to an 
asynchronous device, except that an output latch is provided 
to capture and hold Read data. 



READ TIMING 

The read timing on the device is asynchronous. DataouT 
is held low until the device is selected by Chip Select (CS). 


FUNCTIONAL DESCRIPTION TIMING EXAMPLE 


ADOR 


DATAin 


DATAout 

(OLEUmMk4 


OLE 



wmmwM, 




DATAout 


11VB 


\ © i 

f\ DESELECT f 


i / 

r o X V 

l DATA AA 


© 

DATA 
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IDT10508, 1 DT 100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


Then Address (ADDR) settles and data appears on the output 
after time tAA, as at O below. 

DataouT is held for a short time (tOH) after the address 
begins to change forthe next access, as can be seen at 0 — 
allowing addresses to begin to change early for the next cycle 
— then ambiguous data is on the bus until a new time tAA. 

To avoid this noise on the bus and provide for longeroutput 
hold time, this device includes an output Read data latch 
which allows Read data to flow out while Output Latch Enable 
(OLE) is low, and then hold when OLE is high. Thus in the 
example below Read data at 0 is held until Read data at 0 is 
ready for output. _ 

Note that DataouTis disabled (held low) by CS high or WE 
low, regardless of the state of the Output Latch. 

DESELECT TIMING 

Deselect timing is identical to a standard asynchronous 
device. This case occurs at © below. Outputs attain the 
disable state (low) tRCS later Chip Select (CS) is taken to a 
high logic state. Status of other inputs do not effect the 
disabling of the device when chip select is de-asserted. 

WRITE TIMING 

Write cycles pipelined to allow easier design and higher 
system performance. The write pulse created on the WE input 
is used as a strobe to clock in the Write Address and Data into 
a register. This address and data are held in the register until 
the next write cycle, when they are used to write into the 
memory array through the Input Multiplexor. 

Note the very short valid window required for Write Address 
and Data inputs. This is because these signals are captured 
by the input register. This means that input data may arrive 
late in the cycle, as at © below, ordata and address may arrive 
late, as at 0 below. 


DataouT is disabled during the Write Cycle. If CS is held 
low (active) and addresses remain unchanged, the DataouT 
pins will output the written data after “Write Recovery Time” 
(tWR), as for a standard asynchronous device. 

There is a special case when a Read cycle follows directly 
a Write Cycle to the same address . The memory array has not 
yet been updated with the Write data — it is still in the input 
register. This case is handled by including an address com- 
parator and Output Multiplexor on the device: if the address 
being presented on the input pins is the same as the address 
stored in the input register, the data presented to the output 
pins is also from the input register. 

CONDITIONAL WRITE 

In certain system architectures, the decision whether to 
write data within a cycle occurs late in the cycle. An example 
might be cache hit logic taking time to decide if a cache line 
needs to be updated. This device allows a write to be initiated, 
yet terminated very late in the cycle by using Chip Select 
should a write not be required by the system. 

The Conditional Write Multiplexorcontrolled by Chip Select 
makes this possible. In a normal Write cycle, CS is low and the 
Multiplexor delivers the state of the addresses and data on the 
input pins to the Input Multiplexor and Input Register, respec- 
tively. Because CS does not gate the Write Pulse logic, it has 
a short valid window requirement. 

To terminate the Write cycle, as shown at 0 below, all that 
is required is to bring CS to a high logic state. This switches 
the Conditional Write Multiplexor to circulate the previously 
written address and data (held in the Input Register) around to 
be clocked again into the Input Register. No Write cycle is 
apparent to the system. 
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IDT10508, IDT100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter* 1 ) 

Test 

Condition 

10508S12 

100508S12 

101508S12 

10508S15 

100508S15 

101508S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tAA< 2 > 

Address Access Time 

- 

- 

12 

- 

• f 15 

ns 

tACS 

Chip Select Access Time 

- 

- 

' l 5 

- 

5 

ns 

tRCS 

Chip Select Recovery Time 

- 

- 

5 

- 

fv 5 

ns 

tOH 

Data Hold from Address Change 

- 

3 

% - 

3 

€ - 

ns 

tOLEL 

Latch Enable Low Pulse Width 

- 

5 jf 

* 

5 

$ 

ns 

tAHO 

Address Valid to OLE High 

- 

14 

- 

17 

- 

ns 

tDH 

Data Hold from Clock Low 

- 

0 iff 

- 

0 iff' 

- 

ns 

tDR 

Data Ready from Clock Low 

- 

0 

4 

0 

4 

ns 


t . Input and Output reference level is 50% point of waveform. 

2. Read Data is valid at tA AortA HO - totEL + tDR, whichever is larger; that is, Read Data is valid at the access time unless Output Latch Enable is high, and 
then access is tDR after OL£= goes low. 


READ CYCLE GATED BY CHIP SELECT 


cs 


DATAour 



tACS 


I 




READ CYCLE GATED BY ADDRESS 


ADDR ) 

: ) 

( 


- ... j 




—.OH— 




DATAour 

m m 




OUTPUT LATCH TIMING 


OLE 

\ 

J 

t 

** tAHO 

tOLEL 

DATAout 

J 

m 

/ 


tDH 

r- 

tDR •* 
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IDT10508, IDT 100508, IDT101508 

HIGH SPEED BICMOS ECL STATIC RAM 256K (64K x 4-BIT) with CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter^ 

Test 

Condition 

10508S12 

100508S12 

101508S12 

10508S15 

100508S15 

101508S15 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle 

tw 

Write Pulse Width 

- 

10 

- 

12 

- 

ns 

twscs 

Setup Time for Chip Select 

- 

1 

- 

1 

- 

ns 

tWTCS 

CS Set-Up, Terminated Write 

- 

2 

| • - 

2 

\ - 

ns 

tWSA 

Setup Time for Address 

- 

1 

4| 

1 

Illy - 

ns 

tWSD 

Setup Time for Data In 

- 

1 

t' ~ 

1 

- 

ns 

tWHCS 

Hold Time for Chip Select 

- 

2 


2 

- 

ns 

tWHA 

Hold Time for Address 

- 

2 Jf* 

- 

2 

- 

ns 

tWHD 

Hold Time for Data In 

- 

2 

- 

2 

- 

ns 

tws 

Write Disable Time 

- 

- 

5 

_ H 

5 

ns 

tWR 

Write Recovery Time 

- 

- 

5 

- 

5 

ns 


NOTE: 2792 tons 

1 . Input and Output reference level is 50% point of waveform. 


WRITE CYCLE TIMING DIAGRAM 
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I DTI 0508, IDT100508, IDT101508 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (64K X 4-BIT) with CONDITIONAL WRITE 


ORDERING INFORMATION 

IDT XXX X XX X X 

Device Type Architecture Speed Package Process/ 

Temp. Range 

j III 1 1 B,ank 

C 
Y 

12 
15 


S 


10508 


100508 


101508 




5.13 


COMMERCIAL TEMPERATURE RANGE 


Commercial 

Sidebraze DIP 
Small-outline J-bend 

Speed in Nanoseconds 


Standard (Write Logic, Read Latch) 

256K (64Kx 4-bits) BiCMOS ECL-10K 
Static RAM with Conditional Write 

256K (64Kx 4-bits) BiCMOS ECL-100K 
Static RAM with Conditional Write 
256K (64K x 4-bits) BiCMOS ECL-1Q1 K 
Static RAM with Conditional Write 

2792 drw 1 1 


5 
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FEATURES: SRAMs. The devices have been configured to follow the 

• 32,768-words x 9-bit organization proposed ECL SRAM JEDEC pinout. Because they are 

• Address access time: 8/10/12/15 manufactured in BiCEMOS™ technology, however, power 

• Wide word for reduced address loading dissipation is similar to CMOS devices of equivalent density. 

• Guaranteed Output Hold time The asynchronous SRAMs are the most straightforward to 

• Differential Write Clock and Single-Ended Write Enable use because no additional clocks or controls are required: 

• Fully compatible with ECL logic levels DataouT is available an access time after the last change of 

• Separate data input and output address. 

• Standard pinouts The fast access time and guaranteed Output Hold time 

allow greater margin for system timing variation. 

T o write data into this device requires the creation of a Write 
Pulse, which is the combination of the Write Enable and the 
Write Clock. The differential Write Clock ensures easy crea- 
DESCRIPTION: tion of a clean write pulse throughout the memory array, 

The IDT10509D, IDT100509D and IDT101509D are reducing requirements on the skew of Write Enable with 
294,912-bit high-speed BiCEMOS™ ECL static random ac- respect to addresses. Write cycles can be operated in 
cess memories organized as 32Kx9, with separate data inputs traditional manner by disabling the Write-Clock and using the 
and outputs. All I/Os are fully compatible with ECL levels. Write Enable only. Write cycle disables the output pins in 
These devices are part of a family of nine-bit-wide ECL conventional fashion. 


HIGH-SPEED BiCMOS 
ECL STATIC RAM 
256K (32K x 9-BIT) SRAM 


PRELIMINARY 

1DT10509D 

IDT100509D 

IDT101509D 




COMMERCIAL TEMPERATURE RANGES 


AUGUST 1990 


© 1990 Integrated Device Technology, Inc. 
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1DT10509D, I DTI 00509 D, IDT101509D 

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 

(Ae)NC C~ ^ 
A4 C 2 
Al2 c 3 
Al3 C 4 
Al4 C 5 

CS [ 6 
D7 C 7 
D6[ 8 
07 C 9 
Vcc E io 
06 C ii 
Vcc E 12 
VeE E 13 
Q5 E 14 
Vcc E 15 
Q4 E 16 
Ds E 17 
D4 E 18 
Ao E 19 
Ai E 20 
A2 E 21 
A3 E 22 

(As) NC E 23 
NC E 24 



An 

Aio 

Ag 

WE 

Ds 

Ds 

D2 


Qs 

03 

Vcc 

02 

Vee 

Vcc 

Qi 

Vcc 

Qo 

Di 

Do 

WCLK 

WCLK 

As 

A7 

A6 

As 


2810 drw 02 


TOP VIEW 


PIN DESCRIPTIONS 


Symbol 

Pin Name 

Ao through Ai4 

Address Inputs 

Do through Db 

Data Inputs 

Qo through Qb 

Data Outputs 

CS 

Chip Select Input (Internal pull down) 

We 

Write Enable Input 

WCLK, WCLK 

Differential Write Clock Inputs 

VEE 

More Negative Supply Voltage 

Vcc 

Less Negative Supply Voltage 

NC 

No Connect (Not internally bonded) 


2810 tbl 01 


AC OPERATING RANGES^ 


I/O 

Vee 

Temperature 


-5.2V ±5% 

0 TO 75 °C, air flow exceeding 2 m/sec 


-4.5V ±5% 

0 TO 85 °C, air flow exceeding 2 m/sec 

me 

-4.75V to -5.46V 

0 TO 75 °C, airflow exceeding 2 m/sec 


NOTE: 2810 43102 

1 . Referenced to Vcc 


CAPACITANCE (Ta=+ 25°C, f=1.0MHz) 




SSOP 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

ClN 

Input Capacitance 

TBD 

- 

PF 

COUT 

Output Capacitance 

TBD 

- 

PF 


2810 0(03 


300-Mil-Wide 
Plastic SSOP Package 
48 



LOGIC SYMBOL 



Do Di 

D2 D3 D4 D5 D6 D7 D8 

— 

Ao 


— 

Ai 


— - 

A2 

Qo 

— 

A3 

Qi 

— 

A4 

02 

— 

As 

03 

— 

Ag 

04 

— 

Ai 

Qs 

— 

Aq 

06 

— 

A9 

07 

— 

Aio 

Qa 

— 

An 


— 

Al2 


— 

Al3 


— 

Al4 



CS 

WE WCLK WCLK 


7 ? I 7 



32Kx9 

SRAM 


TRUTH TAB LE (1) 


EH 


WCLK 

WCLK 

Data out 

Function 

a 

a 

mm 

X 

L 

Deselected 

a 

D 

ma 

ma 

RAM Data 

Read 

a 

a 

L 

H 

RAM Data 

Read 

rr 

L 

H 

L 

L 

Write, Diff. Clock 

ID 

a 

Vee 

L 

L 

Write, Low Clock 

a 

D 

H 

Vee 

L 

Write, High Clock 

H 

H 

Vee 

Vee 

L 

Write, Single 
Enable 


nuiE. 

1. H=High, L=Low, X=Don’tCare 
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IDT10509, IDT 100509 D, IDT101509D 

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K X 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-10K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Q33 

Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

E3 

Tbias 

Temperature Under Bias 

-55 to +125 

Oi 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

H 

Pt 

Power Dissipation 

2.0 


lout 

DC Output Current (Output 
High) 

-50 

mA 


NOTE* 2810 tbl 05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 


ECL-10K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl= 50fl to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ. (1) 

Max. (A) 

Unit 

Ta 

VOH 

Output HIGH Voltage 

VlN-VlHAor V ILB 

-1000 


-840 

mV 

0 6 C 





-960 

-885 

-810 


25°C 





-900 


-720 


75°C 

VOL 

Output LOW Voltage 

V IN - V IHA or V ILB 

-1870 


-1665 

mV 

0°C 





-1850 

- 

-1650 


25°C 





-1830 


-1625 


75°C 

VOHC 

Output Threshold HIGH Voltage 

V IN - V IHB or V ILA 

-1020 



mV 

0°C 




-980 

- 

- 


25°C 





-920 




75°C 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 




mV 

0°C 




- 

— 

B1+&8 


25°C 







8 Si 


75°C 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

-1145 


-840 

mV 

0°C 



High for All Inputs 

-1105 

- 

-810 


25°C 





-1045 


-720 


75°C 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 




mV 

0°C 



Low for All Inputs 


— 

mXM 


25°C 









75°C 

1 IH 

Input HIGH Current 

V IN « V IHA 

CS 

- 

- 

220 

pA 

| 




Others 

- 

- 

110 

pA 


1 IL 

Input LOW Current 

V IN - V ILB 

CS 

0.5 

- 

170 

pA 

| 




Others 

-50 

- 

90 

pA 

1 

lEE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 

- 


NOTE; 2810W06 


t . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10509D, IDT100509D, IDT101509D 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (32K x 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-100K ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +85 

□ 

Tbias 

Temperature Under Bias 

-55 to +125 

□ 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

°c 

Pt 

Power Dissipation 

2.0 

w 

lOUT 

DC Output Current 
(Output High) 

-50 

mA 


NOTE: 28io»>i07 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedficationisnotimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ECL-100K DC ELECTRICAL CHARACTERISTICS 

(Vee = -4.5V, Rl = 50fl to -2.0V, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Conditions 

Min. (B) 

Typ.W 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN » V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN = V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN » V IHB or V ILA 

- 

- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 


-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN = V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 IL 

Input LOW Current 

V IN - V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

lEE 

Supply Current 

All Inputs and Outputs Open 

-260 

-200 

- 

mA 


NOTE: 2810 tw os 

1 . Typical parameters are specified at Vee = -4.5V, Ta = +25°C and maximum loading. 
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IDT10509, IDT100509D, IDT101509D 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (32K x 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ECL-101K ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 


Vterm 

Terminal Voltage 

With Respect to GND 

+0.5 to -7.0 

V 

Ta 

Operating Temperature 

0 to +75 

Q 

Tbias 

Temperature Under Bias 

-55 to +125 

o 

Tstg 

Storage Ceramic 

Temperature 

-65 to +150 

°c 

Pt 

Power Dissipation 

2.0 


lOUT 

DC Output Current (Output 
High) 

-50 

mA 


NOTE: 28iotoi09 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


ECL-101K DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, Rl = 50fl to -2.0V, Ta = 0 to +75°C, airflow exceeding 2 m/sec) 


Symbol 

Parameter 

Test Condition 

Min. (B) 

Typ.H) 

Max. (A) 

Unit 

VOH 

Output HIGH Voltage 

V IN = V IHA or V ILB 

-1025 

-955 

-880 

mV 

VOL 

Output LOW Voltage 

V IN = V IHA or V ILB 

-1810 

-1715 

-1620 

mV 

VOHC 

Output Threshold HIGH Voltage 

V IN *> V IHB or V ILA 

-1035 

- 

- 

mV 

VOLC 

Output Threshold LOW Voltage 

V IN - V IHB or V ILA 

- 

-- 

-1610 

mV 

VlH 

Input HIGH Voltage 

Guaranteed Input Voltage 

High for All Inputs 

-1165 

- 

-880 

mV 

VlL 

Input LOW Voltage 

Guaranteed Input Voltage 

Low for All Inputs 

-1810 

- 

-1475 

mV 

1 IH 

Input HIGH Current 

V IN - V IHA 

CS 

- 

- 

220 

pA 

Others 

- 

- 

110 

1 11 

Input LOW Current 

V IN - V ILB 

CS 

0.5 

- 

170 

pA 

Others 

-50 

- 

90 

1 EE 

Supply Current 

All Inputs and Outputs Open 

-280 

-220 

- 

mA 


NOTE: 28 ioibiio 

1 . Typical parameters are specified at Vee = -5.2V, Ta = +25°C and maximum loading. 
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IDT10509D, IDT 1 00509 D, IDT101509D 

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


AC TEST LOAD CONDITION 

Vcc (GND) 



AC TEST INPUT PULSE 



tR tF 

tR - tF - 2.0ns typ. 

Note: All timing measurements are 
referenced to 50% input levels. 

ZSIOdrwOS 


RISE/FALL TIME 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

tR 

Output Rise Time 

- 

- 

2 

- 

ns 

tF 

Output Fall Time 

- 

- 

2 

- 

ns 


2810 Mil 


FUNCTIONAL DESCRIPTION 

The IDT10509D, IDT100509D, and IDT101509D BiCMOS 
ECL static RAMs (SRAM) provide high speed with low power 
dissipation typical of BiCMOS ECL. These devices follow the 
proposed pinout and functionality for 32Kx9 ECL SRAMs. 
The ECL-101K meets electrical specifications that combine 
the ECL-100K temperature and voltage compensated output 
levels with the high-speed of ECL-10K Vee compatibility 
(-5.2V). 


READ TIMING 

The read timing on these asynchronous devices is straight- 
forward. DataouT is held low until the device is selected by 
Chip Select (CS). Then Address (ADDR) settles and data 
appears on the output after time tAA. Note that DataouT is held 
for a short time (tOH) afterthe address begins to change forthe 
next access, then ambiguous data is on the bus until a new 
time tAA. 

WRITE TIMING 

To write data to the device, a Write Pulse need be formed 
to control the write to the SRAM array. This device includes 
on-board logic that provides an internal Write Pulse defined as 
the logical NOT-AND c ombina tion (i.e. NOR, see block dia- 
gram) of Write Clock (WCLK) asserted low and the Write 
Enable (WE) asserted low. Note that the Write Clock is a 
differential input allowing for greater noise rejection and 
cleaner signal forming over the memory array. This combina- 
tion of signals is useful for the development of the very short 
Write Pulse that asynchronous SRAMs need: Write Clock is a 
carefully formed free-running signal that is de-skewed over 
the memory array layout; Write Enable is a control signal that 


can be generated and delivered with the same skew tolerance 
as address signals. 

While CS, ADDR, and DataiN must be valid when Write 
Pulse (see definition above) goes low. Data is written to the 
memory cell at the end of the Write Pulse, and inputs must be 
held afterthe rising edge of the Write Pulse to ensure satisfac- 
tory completion of the cycle. 

DataouT is disabled (held low) during the Write Cycle. If CS 
is held low (active) and addresses remain unchanged, the 
DataouT pins will output the written data after “Write Recov- 
ery Time” (tWR). 

Because of the very short Write Pulse requirement, these 
devices can be cycled as quickly for Writes as for Reads. 
Balanced cycles mean simpler timing in cache applications. 



ALTERNATIVE WRITE OPERATION 

The device may also be used other Write Pulse modes, if 
preferred. The Write Clock input may be converted from 
differential to single-ended operation as described in the Truth 
Table. The Write Clock may be disabled altogether, and only 
the Write Enable used to form Write Pulse, by externally 
con necting both inputs of the differential Write Clock (WCLK 
and WCLK) to the Vee supply voltage. 

Tying the positive side of the differential Write Clock 
(WCLK) t o the Ve e voltag e will allow for two single-ended write 
enables, WE and WCLK. The internal Write Pulse is in Write 
mode when both are low. 

Tying the negative side of the differential Write Clock 
(WCLK) t o the Vee voltage will allow for two single-ended write 
enables, WE and WCLK. The internal Write Pulse is in Write 
mode when WE is low and WCLK is high. 
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IDT10509, IDT100509D, IDT101509D 

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


COMMERCIAL TEMPERATURE RANGE 


Symbol 

Parameter^) 

Read Cycle 

tACS 

Chip Select Access Time 

tRCS 

Chip Select Recovery Time 

tAA 

Address Access Time 

tOH 

Data Hold from Address Change 


Test 

Condition 


10509D8 

100509D8 

101509D8 


10509D10 

100509D10 

101509D10 


10509D12 

100509D12 

101509D12 


10509D15 

100509D15 

101509D15 


Min. Max. Min. Max. Min. Max. 


illllil 


5.14 


















































IDT10509D, IDT100509D, IDT101509D 

HIGH SPEED BICMOS ECL STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) 


Symbol 

Parameter I 1 ) 

| Write Cycle 

tCYC 

Cycle Time 

tw 

Write Enable Pulse Width 

tWL 

WCLK Low Pulse Width 

tWH 

WCLK High Pulse Width 

twscs 

Chip Select Set-up Time 

tWSA 

Address Set-up Time 

tWSD2 

Data Set-up Time 

tWSWE 

Write Enable Set-up Time 

tWHCS< 2 ) 

Chip Select Hold Time 

tWHA< 2 > 

Address Hold Time 

tWHD< 2 > 

Data Hold Time 

tWHWE< 2 > 

Write Enable Hold Time 

tws 

Write Disable Time 

tWR< 3 > 

Write Recovery Time 


Test 

Condition 


10509D8 

100509D8 

101509D8 


10509D10 

100509D10 

101509D10 


10509D12 

100509D12 

101509D12 


Mln. Max. Min. Max. 



10509D15 

100509D15 

101509D15 




10 t 

ft - J 

13 ij 





CS 


ADDR 


DATAin 


WE 


WCLK 


DATAOUT 
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IDT10509, IDT100509D, IDT101S09D 

HIGH SPEED BiCMOS ECL STATIC RAM 256K (32K x 9-BIT) 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 

IDT XXX X 


XX 


Device Type Architecture Speed Package 


Process/ 
Temp. Range 



D 

10509 

100509 

101509 


Commercial 


SSOP 


Speed in Nanoseconds 


Differential and Single-Ended Write Enables 

256K (32 K x 9-bits) BiCMOS ECL-10K 
Static RAM 

256K (32K x 9-bits) BiCMOS 
ECL-100K Static RAM 

256K (32K x 9-bits) BiCMOS 
ECL-101K Static RAM 
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FIFO MEMORIES 


Integration of IDT high-speed static RAM technology with 
internal support logic yields high-performance, high-density 
FIFO memories. A FIFO is used as a memory buffer between 
two asynchronous systems with simultaneous read/write 
access. The data rate between the two systems can be 
regulated by monitoring the status flags and throttling the read 
and write accesses. Since these FIFOs are built with an 
internal RAM pointer architecture, there is no fall-through time 
between a write to a memory location and a read from that 
memory location. System performance is significantly im- 
proved over the shift register-based architecture of previous 
FIFO designs which are handicapped with long fall-through 
times. 

IDT offers the widest selection of monolithic FIFOs, rang- 
ing from shallows 64x4 and 64x5 to the high-density 16Kx9. 
Shallow FIFOs regulate dataflow in tightly couped computa- 
tional engines. High-density FIFOs store large blocks in 
networking, telecommunication and data storage systems. 
The IDT7200 FIFO family (256x9 through the 16Kx9 FIFOs) 
are all pin and function compatible, making density upgrades 
simple. All I DT FIFOs can be cascaded to greater word depths 
and expanded to greater word widths with no external support 
logic. 


IDT’s high-speed SyncFlFO™ is ideal for multiprocessor 
systems, workstations and high-end graphics. The innovative 
architecture of the SyncFlFO (internal I/O registers with sepa- 
rate clock and enable inputs), along with wider data bus, sim- 
plifies design and reduces interface logic. 

The Parallel-Serial FIFOs incorporate a serial input or a 
serial output shifter for serial-to-parallel or parallel-to-serial 
bus interface. The Parallel-Serial FIFOs also offer six status 
flags for flexible data throttling. 

A variety of packages are available: standard plastic DIP 
and CERDIP, surface mount ceramic LCC, PLCC and SOIC, 
and high-reliability flatpack. Increasing board density is the 
overwhelming goal of IDT’s package development efforts, as 
demonstrated by the introduction of the 300 mil ThinDIP. 

FIFO modules, composed of four LCC devices mounted on 
a muiti-layer co-fired ceramic substrate, increase densities to 
32Kx18 which are pin-compatible with current monolithic 
versions. 

IDT is committed to offering FIFOs of increasing density, 
speed and enhanced architectural innovations, such as Flex- 
ishift™ and the BiFlFO, for easier system interface. 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
256 x 9-BIT & 512 x 9-BIT 


IDT7200S/L 

IDT7201SA/LA 


FEATURES: 

• First-In/First-Out dual-port memory 

• 256 x 9 organization (IDT7200) 

• 512 x 9 organization (IDT7201 A) 

• Low power consumption 

— Active: 770mW (max.) 

— Power-down: 27.5mW (max.) 

• Ultra high speed — 15ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin and functionally compatible with 720X family 

• Status Flags: Empty, Half-Full, Full 

• Auto-retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-87531 , 

5962-89666, and 5962-89863 are listed on this function. 


DESCRIPTION: 

The IDT7200/7201 A are dual-port memories that load and 
empty data on a first-in/first-out basis. The devices use Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and u nload data. Data is toggled in and out of the devices 
through the use of the Write (W) and Read (R) pins. The 
devices have a read/write cycle time of 25ns (40MHz). 

The devices utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. It also features a Retransmit (RT) capability 
that allows for reset of the read pointer to its initial position 
when RT is pulsed low to allow for retransmission from the 
beginning of data. A Half-Full Flag is available in the single 
device mode and width expansion modes. 

The IDT7200/1A is fabricated using IDT’s high-speed 
CEMOS technology. They are designed for those 
applications requiring asynchronous and simultaneous read/ 
writes in multiprocessing and rate buffer applications. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


DATA INPUTS 
(Do-Db) 



CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


w: 

DsC 
D3d 
D2C 
Di C 
DoC 

xic 

FFC 
QoC 
Qi C 
Q2C 
Q3C 
QaC 
GNDC 


1 

2 

3 

4 

„ P28-1 , 

5 C28-1 , 

6 D28-1 , 
P28-2, 

7 S028-3 

o & 

B S028-5 

9 

10 
11 
12 

13 

14 


□ Vcc 

□ D4 

□ D5 

□ De 

□ D? 

□ Fl/RT 

□ rS 

□ FF 

□ xo/RP 

□ 07 

□ Qe 

□ Q5 

□ Q4 

□ R 


DI P/SOI C/FLATPACK 
TOP VIEW 


INDEX, 


D2P5 
Di 
Do 
Y\ 

FF 
Qo 
Qi 
NC 
Q2 


uuuimuir 

4 3 2 4* 32 31 30 


6 

7 

8 

9 

10 
11 

E l 2 
13 


J32-1 

& 

L32-1 


14 15 16 1718 19 20 

rmnnnnn 


29 C 
28 C 

27 d 

28 C 
25 C 
24 [= 
23 C 
22 IZ 
21 C 


z z 
o 


OO 


De 

D7 

NC 


FE/RT 


RS 


FF 

X5/RF 


Q7 

Qe 
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LCC/PLCC 
TOP VIEW 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

hbuh 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2679 tw oi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


CAPACITANCE (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter* 1 * 

Condition 

Max. 

Unit 

ClN 

Input Capacitance 

VlN - ov 

8 

pF 

COUT 

Output Capacitance 

Voirr = 0V 

8 

PF 


NOTE: 2679 4)102 

1 . This parameter is sampled and not 100% tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 


H 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 


0 

MM 

Vih* 1 * 

Input High Voltage 
Commercial 

nu 

H 

— 

V 

Vih* 1 ) 

Input High Voltage 
Mlitary 

2.2 

m 

— 

V 

Vil*2> 

Input Low Voltage 
Commercial and 
Military 



0.8 

V 


NOTE: 26794)103 

1 . Vih = 2.6V for XTinput (commercial). 

Vih = 2.8V for XI input (military). 

2. 1 ,5V undershoots are allowed for 10ns once per cycle. 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT 3. 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±10%, Ta = -55°C to -t-125°C) 


Symbol 

Parameter 

IDT7200 
IDT7201 
Commercial 
tA = 15,20ns 

IDT7200 
IDT7201 
Military 
tA = 20ns 

IDT7200 
IDT7201 
Commercial 
tA = 25,35ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Hi' 1 * 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

-1 

— 

1 

^9 

Ilo< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

Eg 

VOH 

Output Logic “1" Voltage Ioh « -2mA 

B» 

— 

— 

ea 

— 

— 

mm 

— 

— 

D 

VOL 

Output Logic “0" Voltage Ioh - 8mA 

— 

— 

ESI 

— 

— 

ESI 

— 

— 

ESI 

n 

lcci (3) 

Active Power Supply Current 

— 

— 

imn 

— 

— 


— 

— 

nag 

Eg 

|CC2 (3) 

Standby Current (R»W=RS-FDrT-Vih) 

— 

— 

15 

— 

— 

20 

— 

— 

15 


ICC3(L) (3) 

Power Down Current (All Input - VCC - 0.2V) 

— 

— 

5 

— 

— 

9 

— 

— 

!*■ 

EES 

ICC3(S) (3) 

Power Down Current (All Input - Vcc - 0.2V) 







— 

— 

5 

cn 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±10%, Ta = -55°C to +125°C) 


6 


NOTES: 2679*105 

1 . Measurements with 0.4 ^ Vin 5 Vcc. 

2. R £ Vih, 0.4 S Vout S Vcc. 

3. Icc measurements are made with outputs open (only capacitive loading). 

4. Tested at f = 20MHz. 


Symbol 

Parameter 

IDT7200 
IDT7201 
Military 
tA = 30,40ns 

IDT720I 
IDT720- 
Commerc 
U = 50,65,80 

) 

lal 

120ns 

IDT7200 
IDT7201 
Military 
tA = 50,65,80 

120ns 

Unit 

Min. 

Typ. 

Max. 

Mln. 

Typ. 

Max. 

Mln. 

Typ. 

Max. 

\iP 

Input Leakage Current (Any Input) 

-10 

— 

10 

-1 

— 

1 

-10 

— 

10 

E9 

Ilo< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

Eg 

VOH 

Output Logic “1" Voltage Ioh = -2mA 

Bt 

— 

— 

ea 

— 

— 

Eg 

— 

— 

D 

VOL 

Output Logic "0” Voltage Ioh = 8mA 

— 

— 

ESI 

— 

— 

ESI 

— 

— - 

ESI 

O 

lcci (3) 

Active Power Supply Current 

— 

— 

KEWI 

— 

50 

80 

— 

70 

Effil 

EES 

ICC2 <3) 

Standby Current (R=W=RS=FL/RT=Vih) 

— 

— 

20 

— 

5 

8 

— 

8 

15 


|CC3(L) (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 


— 

— 

0.5 

— 

— 

EEI 


|CC3(S) (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

9 

— 

— 

5 

— 

— 

9 

El 


6.1 


3 












































































































IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±10%, Ta= -55°C to +125°C) 


Symbol 

Parameter 

Com'l. 

Com'l. & Mil. 

Com’l. 

Mil. 

Com’L 

Unit 

7200L15 
7201 LAI 5 

7200L20 
7201 LA20 

7200S/L25 

7201SA/LA25 

7200S/L30 
7201 SA/LA30 

7200S/L35 

7201SA/LA35 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 


Min. 


ts 

Shift Frequency 

— 

40 

— 

33.3 

— 

28.5 

— 

25 

— 

22.2 

MHz 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

15 

-Hi, 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

1 — 

10 

— 

10 

— 

10 

— 

ns 

tRPW 

Read Pulse Width® 

15 

— 

20^ 

IB! 

25 

— 

30 

— 

35 

— 

ns 

tRLZ 

Read Pulse Low to Data Bus at Low Z® 

5 

— 


— 

5 

— 

5 

— 

5 

— 

ns 

tWLZ 

Write Pulse High to Data Bus at Low Z (3,4> 

5 

— 

Hll 

Il*r 

5 

— 

5 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 


5 

— 

5 

— 

5 

— 

ns 

tRHZ 

Read Pulse High to Data Bus at High Z® 

— 

15 

— 

ifi5 

— 

18 

— 

20 

— 

20 

ns 

twc 

Write Cycle Time 

25 

— 

30 

;;g> — 

35 

— 

40 

— 

45 

— 

ns 

tWPW 

Write Pulse Width* 2 * 

15 

— 

201 

f — 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— | 

:; ? ,10l 

| — 

10 

— 

10 

— 

10 

_ 

ns 

tDS 

Data Set-up Time 

11 

— ... 

12 

— 

15 

— 

18 

— 

18 

— 

ns 

tDH 

Data Hold Time 

0 

—% 

mm 

— 

0 

— 

0 

— 

o 

— 

ns 

tRSC 

Reset Cycle Time 

25 


'""30 'll 

— 

35 

— 

40 

— 

45 

— 

ns 

tRS 

Reset Pulse Width® 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRSS 

Reset Set-up Time* 3 * 

15 


20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— if 

lift 

— 

10 

— 

10 

— 

10 

— 

ns 

tRTC 

Retransmit Cycle Time 

25 

gi 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRT 

Retransmit Pulse Width* 2 * 

15 

,-ii 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRTS 

Retransmit Set-up Time* 3 * 

15 ; 


20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRTR 

Retransmit Recovery Time 

10 

— ^ 

iff 10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

|,25 


30 

— 

35 

— 

40 

— 

45 

ns 

tHFH.FFH 

Reset to Half-Full and Full Flag High 

— 

25;;; 


30 

— 

35 

— 

40 

— 

45 

ns 

tREF 

Read Low to Empty Flag Low 

— |j 

1 15 

1 — 

20 

— 

25 

— 

30 

— 

30 

ns 

tRFF 

Read High to Full Flag High 

— ! 

i, i5 I 

; — 

20 

— 

25 

— 

30 

— 

30 

ns 

tRPE 


15 

■ __ 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWEF 

Write High to Empty Flag High 

—§ 

| 15 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tWFF 

Write Low to Full Flag Low 

-Jll 

. *5 =< 

— 

20 

— 

25 


30 

— 

30 

ns 

tWHF 

Write Low to Half-Full Flag Low 


1.25. 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tRHF 

Read High to Half-Full Flag High 

gin 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tWPF 

Write Pulse Width after FF High 

15 

§ — 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tXOL 

Read/Write to XO Low 

— 1 

|fll5 

— 

20 

— 

25 

— 

30 


35 

ns 

tXOH 

Read/Write to XO High 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

txi 

Xf Pulse Width® 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tXIR 

XI Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

txis 

XI Set-up Time 

10 

— 

1 10 

— 

10 

— 

10 

— 

10 

— 

ns 


NOTES: 26794)105 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 





























































































































































































































































































































IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±1 0%, Ta = -55°C to +1 25°C) 


Symbol 

Parameter 

Military 

Commmerclal and Military 

Unit 

7200S/L40 

7201SA/LA40 

7200S/L50 

7201SA/LA50 

7200S/L65 
7201 SA/LA65 

7200S/L80 

7201SA/LA80 

■B 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 


Min. 

\rm 

ts 

Shift Frequency 

— 

20 

— 

15 

— 

12.5 

— 

10 

— 

7 

MHz 

tRC 

Read Cycle Time 

50 

— 

65 

— 

80 

— 

100 

— 

140 

— 

ns 

tA 

Access Time 

— 

40 

— 

50 

— 

65 

— 

mm 

— 


ns 

tRR 

Read Recovery Time 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tRPW 

Read Pulse Width* 2 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tRLZ 

Read Pulse Low to Data Bus at Low Z* 3 * 

5 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tWLZ 

Write Pulse High to Data Bus at Low Z* 3,4 * 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ 

Read Pulse High to Data Bus at High Z* 3 * 

— 

25 

— 

30 

— 

30 

— 

30 

— 

35 

ns 

twc 

Write Cycle Time 

50 

— 

65 

_ 

80 

— 

100 

— 

140 

— 

ns 

tWPW 

Write Pulse Width* 2 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

20 

— 

30 

— 

30 

— 

40 

— 

40 

— 

ns 

tDH 

Data Hold Time 

0 

— 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

50 

— 

65 

— 

80 

— 

100 

— 

140 

— 

ns 

tRS 

Reset Pulse Width* 2 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tRSS 

Reset Set-up Time* 3 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tRSR 

Reset Recovery Time 

10 

_ 

15 

— 

15 

__ 

20 

— 

20 

— 

ns 

tRTC 

Retransmit Cycle Time 

50 

— 

65 

— 

80 

— 

100 

_ 

140 

— 

ns 

tRT 

Retransmit Pulse Width* 2 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tRTS 

Retransmit Set-up Time* 3 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tRTR 

Retransmit Recovery Time 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

50 

— 

65 

— 

80 

— 

100 

— 

140 

ns 

tHFH,FFH 

Reset to Half-Full and Full Flag High 

— 

50 

— 

65 

— 

80 

— 

100 

— 

140 

ns 

tREF 

Read Low to Empty Flag Low 

— 

30 

— 

45 

— 

60 

— 

60 

— 

60 

ns 

tRFF 

Read High to Full Flag High 

— 

35 

— 

45 

— 

60 

— 

60 

— 

60 

ns 

tRPE 

Read Pulse Width after EF High 

40 

— 

50 

— 

65 

— 

80 

— 

120 

_ 

ns 

tWEF 

Write High to Empty Flag High 

— 

35 

— 

45 

— 

60 

— 

60 

— 

60 

ns 

tWFF 

Write Low to Full Flag Low 

— 

35 

— 

45 

— 

60 

— 

60 

— 


ns 

tWHF 

Write Low to Half-Full Flag Low 

— 

50 

— 

65 

— 

80 

— 

100 

— 

1 140 | 

ns 

tRHF 

Read High to Half-Full Flag High 

— 

50 

— 

65 

— 

80 

— 

100 

— 

Will 

ns 

tWPF 

Write Pulse Width after FF High 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tXOL 

Read/Write to XO Low 

— 

40 

— 

50 

— 

65 

— 

80 

— 

120 

ns 

tXOH 

Read/Write to XO High 

— 

40 

— 

50 

— 

65 

— 

80 

— 

120 

ns 

txi 

XI Pulse Width' 2 * 

40 

— 

50 

— 

65 

— 

80 

— 

120 

— 

ns 

tXIR 

XI Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

txis 

XI Set-up Time 

10 

— 

15 

— 

15 

— 

15 

— 

15 

— 

ns 


NOTES: 

1. Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2679 IblOS 


SIGNAL DESCRIPTIONS 

INPUTS: 

DATA IN (Do - Do) 

Data inputs for 9-bit wide data. 

CONTROLS: 

RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up before a write operation camtake place. Both the 
Read Enable (R) and Write Enable (W) inputs must be In 
the high state during the window shown in Figure 2, (i.e., 
tRss before the rising edge of RS) and should not change 
until tRSR after the rising edge of RS. Half-Full Flag (HF) 
will be reset to high after Reset (RS). 

WRITE ENABLE (W) 

A write cycle is initiated on the falling edge of this input if the 
Full Flag (FF) is not set. Data set-up and hold times must be 
adhered to with respect to the rising edge of the Write Enable 
(W). Data is stored in the RAM array sequentially and 
independently of any on-going read operation. 

After half of the memory is filled and at thejalling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. ^Jpon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 

READ ENABLE (R) 

A read^ cycle is initiated on the falling edge of the Read 
Enable (R) provided the Empty Flag (EF) is not set. The data 
is accessed on a First-In/First-Out basis, independent of any 
ongoing write operations. After Read Enable (R) goes high, 



TO 

OUTPUT — 
PIN 

6800 
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or equivalent circuit 


Figure 1. Output Load 

* Includes scope and jig capacitances. 


the Data Outputs (Qo - Qs) will return to a high impedance 
condition until the next Read operation. When all data has 
been read from the FIFO, the Empty Flag (EF) will go low, 
allowing the “final" read cycle but inhibiting further read 
operations with the data outputs remaining in a high imped- 
ance state. Once a validwrite operation has been accom- 
plished, the Empty Flag (EF) will go high after tWEF and a valid 
Read can then begin. Wheji the FIFO is empty, thejnternal 
read pointer is blocked f rom R so external changes in R will not 
affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) 

This is a dual-purpose input. In the Depth Expansion Mode, 
this pin is grounded to indicate that it is the first loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as 
the restransmit input. The Single Device Mode is initiated by 
grounding the Expansion In (XI). 

The I DT7200/7201 A can be made to retransmit data when 
the Retransmit Enable control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointerto the first 
location and will not ajfect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the high state during 
retransmit. This feature is useful when less than 256/512 
writes are performed between resets. The retransmit feature 
is not compatible with the Depth Expansion Mode and will 
affect the Half-Full Flag (HF), depending on the relative 
locations of the read and write pointers. 

EXPANSION IN (XI) _ 

This input is a dual-purpose pin. Expansion In (XI) is 
grounded to indicate an operation in the single device mode. 
Expansion In (XI) is connected to Expansion Out (XO) of the 
previous device in the Depth Expansion or Daisy Chain Mode. 

OUTPUTS: 

FULL FLAG (FF) _ 

The Full Flag (FF) will go low, inhibiting further write 
operation, when the write pointer is one location less than the 
read pointer, indicating that the device is full. If the read 
pointer is not moved after Reset (RS), the Full-Flag (FF) will 
go low after 256 writes for IDT7200 and 512 writes for the 
IDT7201 A. 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


EMPTY FLAG (EF) _ 

The Empty Flag (EF) will go low, inhibiting further read 
operations, when the read pointer is equal to the write pointer, 
indicating that the device is empty. 

EXPANSION OUT/HALF-FULL FLAG (XO/HF) 

This is a dual-purpose output. In the single device mode, 
when Expansion In (XI) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set low 
and will remain set until the difference between the write 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by using rising edge of the read operation. __ 

In the Depth Expansion Mode, Expansion In (XI) is con- 
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous de- 
vice reaches the last location of memory. 

DATA OUTPUTS (Qo - Qa) 

Data outputs for 9-bit wide data. This data is in a high 
impedance condition whenever Read (R) is in a high state. 


Ni 

■* 1 RSC 

< t RS •> 

v 7 




i 1 RSS ► 


Mg 

P 1 RSS ► 



■ 

f 

tEFL *1 





U tHFH, tFFH *j 
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NOTES: Figure 2. Reset 

1 . EF, FF, HF may change status during Reset, but flags will be valid at tRsc. 

2. W and R = Vih around the rising edge of RS. 



2679 drw06 


Figure 3. Asynchronous Write and Read Operation 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


W 

EF 

R 


\ Jf 


-> 


4- 

r 



*— t RPE— *| 
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i 1 
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Figure 7. Empty Flag Timing 
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Flgure 8. Full Flag Timing 



^ 
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J 

♦— t RHF -*» 


R 

HALF-FULL OR LESS 

* — t WHF — ► 

\ 7 

L 


HF | 

^ MORE THAN HALF-FULL 7 

L 


HALF-FULL OR LESS 
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Figure 9. Half-Full Flag Timing 



Figure 10. Expansion Out 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 11. Expansion In 


OPERATING MODES is in a Single Device Configuration when the Expansion In (XI) 

SINGLE DEVICE MODE control input is grounded (see Figure 12). In the mode the 

A single I DT7200/7201 A may be used when the application Half-Full Flag (HF), which is an active low output, is shared 
requirements for 256/51 2 words or less. ThelDT7200/7201A with Expansion Out (XO). 


(HALF-FULL FLAG) (HF) 

WRITE (W) 

DATA IN (D) 

FULL FLAG (FF) 

RESET (RS) 

EXPANSION IN (Xij -1- 



READ (R) 

DATA OUT (Q) 
EMPTY FLAG (EF) 
RETRANSMIT (RT) 
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Figure 12. Block Diagram of Single 256/512 x 9 FIFO 


WIDTH EXPANSION MODE 13demonstratesan18-bitwordwidthbyusingtwolDT7201As. 

Word width may be increased simply by connecting the Any word width can be attained by adding additional 
corresponding input control of multiple devices. Status flags IDT7201 As. 

(EF, FF and HF) can be detected from any one device. Figure 


DATA IN (D) 

WRITE (W) 
FULL FLAG (FF) 
RESET (RS) 



READ (R) 
EMPTY FLAG 

RETRANSMIT 

DATA out (Q) 


(EF) 

(RT) 
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Figure 13. Block Diagram of 256/512 x 18 FIFO Memory Used In Width Expansion Mode 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-1 N/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DEPTH EXPANSION (DASIY CHAIN) MODE 

The IDT7200/7201 A can easily be adapted to applications 
where the requirements are for greater than 256/512 words. 
Figure 1 4 demonstrates Depth Expansion using three I DT7200/ 
7201 As. Any depth can be attained by adding additional 
I DT7200/7201 As. The I DT7200/7201 A operates in the Depth 
Expansion configuration when the following conditions are 
met: 

1 . The first device must be designed by grounding the First 

Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion Out (XO) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See 
Figure 14. 

4. External logic is needed to generate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (Le. all must be set to 
generate the correct composite FF or EF). See Figure 
14. _ 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information refer to Tech Note 9: “Cascad- 
ing FIFOs or FIFO Modules”. 

COMPOUND EXPANSION MODE 

The two expansion techniques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 15). 

BIDIRECTIONAL MODE 

Applications which require data buffering between 
two systems (each system capable of Read and Write opera- 
tions) can be achieved by pairing IDT7200/7201 As as shown 
in Figure 1 6. Care must be taken to assure that the appropri- 

TABLE I— RESET AND RETRANSMIT 


ate flag is monitored by each system (i.e. t FF is monitored on 
the device where W is used; EF is monitored on the device 
where R is used). Both Depth Expansion and Width Expan- 
sion may be used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a 
read flow-through and write flow-through mode. For the read 
flow-through mode (Figure 17), the FIFO permits the reading 
of a single word after writing one word of data into an empty 
FIFO. The datajs enabled on the bus in (tWEF+t A ) ns afterthe 
rising edge of W, ^called the first write edge, and it remains on 
the bus until the R line is raised from low-to-high, after which 
the bus would go into a three-state mode after tRHZ ns. The 
EF line would have a pulse showing temporary de-assertion 
and then would be asserted. In the interval of time that R is 
low, more words can be written to the FIFO (the subsequent 
writes after the first write edge will be de-assert the Empty 
Flag) ; however, the same word (written on the first write edge) 
presented to the output bus as the read pointer, would not be 
incremented when R was low. On toggling R, the other words 
that are written to the FIFO will appear on the output bus as in 
the read cycle timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a fuN FIFO. The R line causes 
the FF to be de-asserted but the W line, being low, causes it 
to be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8: 
"Operating FIFOs on Full and Empty Boundary Conditions" 
and Tech Note 6: “Designing with FIFOs”. 


Single Device Configuration/Width Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

RT 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment 111 

Increment 111 

X 

X 

X 


NOTE: 2679tbl09 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: 2679 tw io 

1. XI is connected to XO of previous device. See Figure 15. RS = Reset Input FDHT = First Load/Retransmit, EF= Empty Flag Output, FF = Flag Full Output, 
XI = Expansion Input, HF = Half-Full Flag Output 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 

FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 14. Block Diagram of 1538 x 9 FIFO Memory (Depth Expansion) 



09 -Dn D18 -Dn D(N-8)-Dn 
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Figure 15. Compound FIFO Expansion 


NOTES: 

1. For depth expsansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 13. 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7200S/L, IDT7201SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX X XXX X 


X 


Device Type Power Speed Package Process/ 

Temperature 

I III Ran 9 e 


Blank Commercial (0°C to + 70°C) 

B Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 


Plastic DIP 


TP 

Plastic THINDIP 

D 

CERDIP 

TC 

Sidebraze THINDIP 

J 

Plastic Leaded Chip 

SO 

SOIC 

Y 

SOJ 

L 

Leadless Chip Carrii 

XE 

CERPACK 

15 

Commercial Only 

20 


25 

Commercial Only 

30 

Military Only 

35 

Commercial Only 

40 

Military Only 

50 


65 


80 


120 


SA 

Standard Power* 

LA 

Low Power* 

7200 

256 x 9-Bit FIFO 

7201 

512 x 9-Bit FIFO 


l Access Time (to ) 

' Speed in Nanoseconds 


* "A’ to be included for 7201 ordering part number only. 
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Integrated Dev 

Ice Technology, Inc. 


CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 

1024 x 9-BIT 

IDT7202SA/LA 






FEATURES: 


DESCRIPTION: 


• First-In/First-Out dual-port memory 

• 1 024 x 9 organization 

• Low power consumption 

— Active: 770mW (Max.) 

— Power-down: 27.5mW(Max.) 

• Ultra high-speed: 15ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both work depth and/or bit width 

• Pin and functionality compatible with 720X family 

• Status Flags: Empty, Half-Full, Full 

• Auto retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-89536 is listed on this 
function 


The IDT7202A is a dual-port memory that loads and 
empties data on a first-in/first-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and outof the device 
through the use of the Write (W) and Read (R) pins. The 
device has a read/write cycle time of 25ns (40MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed low to allow for 
retransmission from the beginning of data. A Half-Full Flag is 
available in the single device mode and width expansion 
modes. 


FUNCTIONAL BLOCK DIAGRAM 


DATA INPUTS 
(Do-Da) 
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The I DT7202A is fabricated using IDT’shigh-speedCEMOS 
technology. It is designed for those applications requiring 
asynchronous and simultaneous read/writes in multiproces- 
sing and rate buffer applications. The 1 024 x 9 organization 
of the IDT7202A allows a 1024 deep word structure without 
the need for expansion. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


PIN CONFIGURATIONS 


WC 1 
Dad 2 
D3C 3 
D 2 C 4 

Di C 5 
DoC 6 

xi c 

FFC 

QoC 

QiC 

Q2C 

03 C 

Qs C 
GNDC 



P28-2, 
C28-1, 22 
D28-1 , 21 
S028-3 „ 
& 20 
S028-5 19 


U U U II LI U 

4 3 2 M 32 31 


J32-1 

& 

L32-1 


14 15 16 1718 19 20 

n n n nnn n 


23 C 
22C 07 
21C 06 


29 [Zj De 
28 C D7 
27 C NC 

26 C Fl/ET 

25 C E3 
24 c IF 


X5/HF 


zz 

0 


08 


DIP/SOIC/SOJ/FLATPACK 
TOP VIEW 


LCC/PLCC 
TOP VIEW 


CONSULT FACTORY FOR CERPACK PINOUT 


CEMOS » a trademark ot Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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AUGUST 1990 


Cl 990 Integrated Device Technology, Inc. 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT 


ABSOLUTE MAXIMUM RATINGS* 1 * 


EfflTOfl 

Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°C 

Tsto 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lout 

DC Output 

Current 

50 

50 

mA 


NOTE: 2678 tbl 01 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

na 

BB2I 



Vccc 

Military Supply 
Voltage 

H 


5.5 

■ 

VCCM 

Commercial Supply 
Voltage 

H 


5.5 

■ 

GND 

Supply Voltage 

0 

0 

0 

■ 

VlH (1) 

Input High Votage 
Commercial 


— 


■ 

VlH (1) 

Input High Votage 
Military 

2.2 

— 

— 

H 

Vil (2) 

Input Low Voltage 

— 

— 

0.8 

V 


NOTE: 2678 « 02 

1 . Vih = 2.6V for XT input (commercial). 

Vih = 2.8V for XI input (military). 

2. 1 ,5V undershoots are allowed for 10ns one per cyde. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT7202LA 
Commercial 
tA =15, 20ns 

IDT7202LA 
Military 
tA =20ns 

IDT7202SA/LA 
Commercial 
tA =25, 35ns 

IDT7202SA/LA 
Military 
tA =30, 40ns 

IDT7202SA/LA 

Commercial 

U =50, 65, 80ns 

IDT7202SA/LA 

Military 

U =50,65,80,120 

Unit 


m 

CHS 


cn 

Eg 

rm 

m 


TT7!1 

Bn 



us 

EHI 


EES 

EE3 


Input Leakage 
Current 
(Any Input) 

■ 

■ 

■ 

-10 


10 

-i 

■ 

■ 

-10 


10 


■ 

■ 

-10 


10 

pA 


Output Leakage 
Current 


- 



— 

H 


H 



■ 

B 


B 

H 


— 

B 

H 

VOH 

Output Logic 
"1" Voltage 

Ioh = -2mA 

■ 

■ 

B 

■ 

■ 

■ 

■ 


■ 

■ 

H 

H 


H 

■ 

■ 

■ 

B 

H 

VOL 

Output Logic 
“0" Voltage 

Ioh = 8mA 

■ 

■ 

■ 

■ 

■ 

H 

■ 

1 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

B 

B 

H 

lcci <3) 

Active Power 

Supply Current 

— 

— 


— 

— 


- 

- 


H 

- 

140< 4) 

- 


B 

- 

B 



■ 

Average 

Standby Current 
(R = W = RS = 
FL/RT = Vih) 

1 

i 

19 

1 

i 

20 

l 

1 

15 

1 

1 

20 

1 

5 

8 

1 

8 

15 

mA 


Power Down 

Current 
(All Input = 

Vcc - 0.2V) 

1 

i 

5 

1 

i 

9 

l 

1 


1 

1 

0.9 

1 

1 

1 

1 

1 

0.9 

mA 

ICC3(S) <3) 

Power Down 

Current 
(All Input = 

Vcc -0.2V) 

1 

i 

1 

1 

i 

1 

1 

1 

5 

1 

1 

9 

1 

1 

5 

1 


9 

mA 


NOTES: 2678 tbl 03 

1 . Measurements with 0.4 s Vin £ Vcc. 

2. R^Vih, 0.4 s Vout s Vcc. 

3. Ice measurements are made with outputs open. 

4. Tested at f = 20MHz. 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-1 N/FIRST-OUT FIF0 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, TA = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 



XI Recovery Time 


XI Set-up Time 


NOTES; 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 


3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, TA = 0°C to +70‘ 



Mlllta 


7202SA/LA40 


(Continued) 

C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 


Military and Commercial 


7202SA/LA50 7202SA/LA65 7202SA/LA80 7202SA/LA120 


Shift Frequency 


Read Cycle Time 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Pulse Low to 
Data Bus at Low Z* 31 


Write Pulse High to 
Data Bus at Low Z (3, 41 


Data Valid from 
Read Pulse High 


Read Pulse High to 
Data Bus at High Z* 3) 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


Data Set-up Time 


Data Hold Time 


Reset Cycle Time 


Reset Pulse Width* 21 


Reset Set-up Time 


Reset Recovery Time 


Retransmit Cycle Timo 


Retransmit Pulse Width* 21 




Retransmit Recovery 
Time 


Reset to Empty Flag Low 


Reset to Half-Full and 
Full Flag High 


Read Low to 
Empty Flag Low 


Read High to 
Full Flag High 


Read Pulse Width 
after EF High 


Write High to 
Empty Flag High 


Write Low to 
Empty Flag Low 


Write Low to 
Half-Full Flag Low 


Read High to 
Half-Full Flag High 


Write Pulse Width 
after FF High 


lEnaMoagaM 

111 


XI Pulse Width 


XI Recovery Time 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 



3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 





















































































































































































































































































IDT7202SA/LA CMOS PARALLEL 
FIRST-1 N/F1RST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2678*106 


CAPACITANCE (Ta = +25°C, f = 1 .0 MHz) 


Symbol 

Parameter^* 

| Condition 

Max. 

Unit 

ClN 

Input Capacitance 

> 

o 

II 

z 

> 

8 

pF 

Cour 

Output Capacitance 

| Vout = OV 1 

8 

PF 


NOTE: 2678 tbl 07 

1. This parameter is sampled and not 100% testod. 


TO 

OUTPUT — 
PIN 

6800 



or equivalent circuit 

Figure 1. Output Load 
Includes jig and scope capacitances. 
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SIGNAL DESCRIPTIONS 

INPUTS: 

DATA IN (Do-Da) 

Data inputs for 9-bit wide data. 

CONTROLS: 

RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up before a write operation canjake place. Both the 
Read Enable (R) and Write Enable (W) Inputs must be in 
the high state during the window shown in Figure 2, (l.e., 
tRSS before the rising edge of RS) and should not change 
until tRSR after the rising edge ofjts. Half-Full Flag (HF) 
will be reset to high after Reset (RS). 

WRITE ENABLE (W) 

A write cycle is initiated on the falling edge of this input if the 
Full Flag (FF) is not set. Data set-up and hold times must be 
adhered to with respect to the rising edge of the Write Enable 
(W). Data is stored in the RAM array sequentially and 
independently of any on-going read operation. 

After half of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 


READ ENABLE (R) 

A read cycle is initiated on the falling edge of the Read 
Enable (R) provided the Empty Flag (EF) is not set. The data 
is accessed on a First-In/First-Out basis, independent of any 
ongoing write operations. After Read Enable (R) goes high, 
the Data Outputs (QO - Q8) will return to a high impedance 
condition until the next Read operation. When all data has 
been read from the FIFO, the Empty Flag (EF) will go low, 
allowing the “final” read cycle by inhibiting further read opera- 
tions with the data outputs remaining in a high impedance 
state. Once a valid write operation has been accomplished, 
the Empty Flag (EF) will go high after tWEF and a valid Read 
can then begin. When the FIFO is empty, the internal read 
pointer is blocked from R so external changes in R will not 
affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) 

This is a dual-purpose input. In the Depth Expansion 
Mode, this pin is grounded to indicate that it is the first loaded 
(see Operating Modes). In the Single Device Mode, this pin 
acts as the restransm'rt input. The Single Device Mode is 
initiated by grounding the Expansion In (XI). 

The IDT7202A can be made to retransmit data when the 
Retransmit Enable Control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointer to the first 
location and will not affect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the high state during 
retransmit. This feature is useful when less than 1 024 writes 
are performed between resets. The retransmit feature is not 
compatible with the Depth Expansion Mode and will affect the 
Half-Full Flag (HF), depending on the relative locations of the 
read and write pointers. 

EXPANSION IN (XI) 

This input is a dual-purpose pin. Expansion In (XI) is 
grounded to indicate an operation in the single device mode. 
Expansion In (XI) is connected to Expansion Out (XO) of the 
previous device in the Depth Expansion or Daisy Chain Mode. 
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IDT7202SA/LA CMOS PARALLEL 
FIRST4N/FIRST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OUTPUTS: 

FULL FLAG (FF) _ 

The Full Flag (FF) will go low, inhibiting further write 
operation, when the write pointer is one location less than the 
read pointer, indicating that the device is full. If the read 
pointer is not moved after Reset (RS), the Full-Flag (FF) will 
go low after 1024 writes. 

EMPTY FLAG (EF) 

The Empty Flag (EF) will go low, inhibiting further read 
operations, when the read pointer is equal to the write pointer, 
indicating that the device is empty. 


EXPANSION OUT/HALF-FULL FLAG (XO/HF) 

This is a dual-purpose output. In the single device mode, 
when Expansion In (XI) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled and at toe falling edge of 
the next write operation, the Half-Full Flag (HF) will be set low 
and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by using rising edge of the read operation. _ 

In the Depth Expansion Mode, Expansion In (XI) is con- 
nected to Expansion Put (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous 
device reaches the last location of memory. 

Data outputs for 9-bit wide data. This data is in a high 
impedance condition whenever Read (R) is in a high state. 


DATA OUTPUTS (Qo-Qs) 



M 1 RSC 

-* t RS ► 

v 7 

S 

I 

r 


mm 

jegg 

h* tRSS 



HR 

mm 


mm, 








NOTE: 


1 . EF, FF jtnd HF may change status during Reset, but flags will be valid at tRSC. 

2. W and R - Vih around the rising edge of RS. 


Figure 2. Reset 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-1 N/FIRST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


W 


R 


HF 




\, 

^ / 


HALF-FULL OR LESS 

V 

"• — t WHF — ►) 


V 




MORE THAN HALF-FULL 


■*— t RHF -*> 

t 

TV 


_JT 

HALF-FULL OR LESS 
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Flguro 9. Half-Full Flag Timing 
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W 


R 


xo 




WRITE TO 
LAST PHYSICAL 
LOCATION 


/ 


-l 


tXOL 


tXOH 




/ 


-IV 


1 


READ FROM 
LAST PHYSICAL 
LOCATION 


/ 


tXOL 



Figure 10. Expansion Out 


2678 drw 12 



Figure 11. Expansion In 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIF0 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING MODES 
SINGLE DEVICE MODE 

A single IDT7202A may be used when the application 
requirements for 1024 words or less. The IDT7202A is in_a 
Single Device Configuration when the Expansion In (XI) 


control input is grounded (see Figure 12). In the mode the 
Half-Full Flag (HF), which is an active low output, is shared 
with Expansion Out (XO). 


(HALF-FULL FLAG) HF 

r L 


WRITE (W) 
DATA IN (D) 
FULL FLAG (FF) 
RESET (RS) 




3 


IDT 

7202A 


EXPANSION IN (XI) 


T 


READ (R) 

/ DATA OUT (Q) 

► EMPTY FLAG (EF) 

RETRANSMIT (RT) 


2678 Drw 14 

Figure 12. Block Diagram of Single 1024 x 9 FIFO 
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WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the 
corresponding input control of multiple devices. Status flags 
(EF, FF and HF) can be detected from any one device. 


Figure 13 demonstrates an 18-bit word width by using two 
IDT7202AS. Any word width can be attained by adding 
additional IDT7202As. 



READ (R) 

EMPTY FLAG (EF) 
RETRANSMIT (RT) 

DATA OUT (Q) 


NOTE: 2678 drw 15 

1 . Flag detection is accomplished by monitoring the FF, EF and the HF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 


Figure 13. Block Diagram of 1024 x 18 FIFO Memory Used In Width Expansion Mode 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DEPTH EXPANSION (DAISY CHAIN) MODE 

The I DT7202A can easily be adapted to applications where 
the requirements are for greater than 1024 words. Figure 14 
demonstrates Depth Expansion using three IDT7202AS. Any 
depth can be attained by adding additional IDT7202As. The 
IDT7202As operate in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designed by grounding the First 

Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion Out (XO) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See 
Figure 14. 

4. External logic is needed to generate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (Le. all_must be set to 
generate the correct composite FF or EF). See Figure 
14. _ 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information refertoTech Note 9: “Cascading 
FIFOs or FIFO Modules”. 

COMPOUND EXPANSION MODE 

The two expansion techinques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 

BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing I DT7202As as shown in Figure 1 6. 
Care must be taken to assure that the appropriate flag is 
monitored by each system (i.e., FF is monitored on the device 


where W is used; EF is monitored on the device where R is 
used). Both Depth Expansion and Width Expansion may be 
used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read 
flow-through and write flow-through mode. For the read flow- 
through mode (Figure 17), the FIFO permits.the reading of a 
single wors after writing one word of data into an empty FIFO. 
The datajs enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the bus 
until the R line is raised from low-to-high, after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary de-assertion and then 
would be asserted. In the interval of time that R is low, more 
words can be written to the FI FO (the subsequent writes after 
the first write edge will be de-assert the Empty Flag) ; however, 
the same word (written on the first write edge) presented to the 
output_bus as the read pointer, _would not be incremented 
when R was low. On toggling R, the other words that are 
written to the FI FO will appear on the output bus as in the read 
cycle timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R lino causes 
the FF to be de-asserted but the W line, being low, causos it 
to be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information referto Tech Note 8: “Operating 
FIFOs on Full and Empty Boundary Conditions” and Tech 
Note 6: “Designing with FIFOs". 


TABLE I— RESET AND RETRANSMIT 

Single Device Configuration/Width Expansion Mode 


Inputs 

Mode RS 


Reset 


Retransmit 


Read/Write 


NOTE: 

1 . Pointer will increment if flag is High. 


Internal Status 

Read Pointer 

Write Pointer 

Location Zero 

Location Zero 

Location Zero 

Unchanged 

Increment 1 

Increment 1 



Outputs 


FF 


1 


X 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

| Inputs 

Internal Status 

RS 

RT 

XI 

Read Pointer 

Write Pointer 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

Read/Write 

1 

X 

(1) 

X 

X 


Outputs 


1. XI is connected to XO of previous device. See Figure 14. RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF= Flag Full Output, 
Xf = Expansion Input, HF = Half-Full Flag Output 




























































IDT7202SA/LA CMOS PARALLEL 

FIRST-IN/FIRST-OUT FIFO 1024 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2678 Drw 18 

Figure 14. Block Diagram of 3072 x 9 FIFO Memory (Depth Expansion) 




NOTE: 2678 *w 17 

1. For depth expansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 1 3. 

Figure 15. Compound FIFO Expansion 
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IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIF0 1024 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 


IDT 


XXXX 


XX 


XXX 


Device Type Power Speed Package Process/ 

Temperature 
Range 


Blank Commercial (0°C to+70°C) 

B Military (-55°Cto+125°C) 

Compliant to MIL-STD-883, Class B 


p 

Plastic DIP 

TP 

Plastic THINDIP 

D 

CERDIP 

TC 

Sidebraze THINDIP 

J 

Plastic Leaded Chip 

L 

Leadless Chip Carrie 

Y 

SOJ 

SO 

SOIC 

XE 

Cerpack 

15 

Commercial Only 

20 


25 

Commercial Only 

30 

Military Only 

35 

Commercial Only 

40 

Military Only 

50 


65 


80 


120 


SA 

Standard Power 

LA 

Low Power 

7202 

1024 x 9-Bit FIFO 


L Access Time (tA) 
Speed in Nanoseconds 
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IDT7203S/L 

IDT7204S/L 



CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
2048 x 9-BIT and 4096 x 9-BIT 


FEATURES: 

• First-In/First-Out dual-port memory 

• 2048 x 9 organization (IDT7203) 

• 4096 x 9 organization (IDT7204) 

• Ultra high-speed: 15ns access time 

• Low power consumption 

— Active: 880mW (max.) 

— Power-down: 44mW (max.) 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin and functionally compatible with IDT720X family 

• Status Flags: Empty, Half-Full, Full 

• Auto retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-88669, 5962-89567, 
and 5962-89568 are listed on this function. 


DESCRIPTION: 

The IDT7203/7204 are dual-port memories that load and 
empty data on a first-in/first-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and ouU>f the device 
through the use of the Write (W) and Read (R) pins. The 
device has a read/write cycle time of 25ns (40MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed low. A Half-Full 
Flag is available in the single device and width expansion 
modes. 

The IDT7203/7204 is fabricated using IDT’s high-speed 
CEMOS technology. They are designed for those applica- 
tions requiring asynchronous and simultaneous read/writes in 
multiprocessing and rate buffer applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM DATA inputs 



CEMOS te a trademark ol Integrated Device Techology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


61990 Integrated Device Technology, Inc. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FI RST*IN/FI RST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



Consult Factory for CERPACK Pinout. 


Vcc 

D4 

Ds 

De 

07 

FL/RT 

RS 

EF 

XO/HF 

Q? 

Qe 

Q5 

Q4 

R 



De 

D7 

NC 

FL/RT 

RS 

EF 

XO/HF 

Q7 

Qe 
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PLCC/LCC 
TOP VIEW 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

llliffl 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to + 7.0 

-0.5 to + 7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

j^|| 

-55 to + 1 25 

-65 to + 155 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2661 lb! 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

KB 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

IB 

5.0 

5.5 

V 

GND 


0 

0 

0 

V 

Vih* 1 ' 

Input High Voltage 
Commercial 

2.0 

n 

— 

V 

Vih* 1 ) 

Input High Voltage 
Military 

2.2 

H 

— 

V 

VlL < 2 -> 

Input Low Voltage 
Commercial and 
Military 



0.8 

V 


NOTES: 2661 tbi02 

1 . Vih = 2,6V for XI input (commercial). 

Vih = 2.8V for XI input (military). 

2. 1.5V undershoots are allowed for 10ns once per cycle. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta= -55°C to +125°C) 


Symbol 

Parameter 

IDT7203, IDT7204 
Commercial 
tA = 15, 20ns 

IDT7203, IDT7204 
Military 
tA = 20ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

1 LI 0) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

lLO< 2 ) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, Ioh = -2mA 


— 

— 

warn 

— 

— 


VOL 

Output Logic ”0" Voltage, lot = 8mA 

— 

— 

mm 

— 

— 

o 

KB 

ICClt 3 ' 4 ) 

Active Power Supply Current 

— 

— 

160 

— 

— 

200 

mA 

|CC2 (3) 

Average Standby Current, (R = W = RS = FDrT = Vih) 

— 

— 

14 

— 

— 

19 

mA 

ICC3 (L)( 3 > 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2661 tbi 03 

1 . Measurements with 0.4 £ Vin £ Vcc. 

2. ft 2 : Vih, 0.4 5 Vout <, Vcc. 

3. Icc measurements are made with outputs open (only capacitive loading). 

4. Tested at f = 20 MHz 

DC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +1 25°C) 
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NOTES: 2661 tbi cm 

1 . J/easurements with 0.4 s Vin 2 Vcc 

2. R £ Vih. 0.4 £ Vout £ Vcc. 

3. Icc measurements are made with outputs open. 

4. Tested atf = 20MHz. 


Symbol 

Parameter 

IDT7203, IDT7204 
Commercial 
tA = 25, 35, 50, 65 

80, 120ns 

IDT7203, IDT7204 
Military 

tA = 30, 40, 50, 65 

80, 120ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

ILIO) 

Input Leakage Current (Any Input) 

-1 

— 

-1 

-10 

— 

10 

PA 

ILO < 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

PA 

VOH 

Output Logic "1" Voltage, Ioh = 2mA 

mm 

— 

— 

KZ1 

— 

— 

V 

VOL 

Output Logic "0" Voltage, lot « 8mA 

— 

— 

0.4 

— 

— 

mm 

V 

Icci 4 ) 

Active Power Supply Current 

— 

75 

120 

— 

100 

150 

mA 

|CC2< 3) 

Average Standby Current, (R = W = RS = FL/RT = VlH) 

— 

8 

12 

— 

12 

25 

mA 

ICC3 (L) < 3 ) 

Power Down Current (All Input = Vcc - 0.2V) 

_ 

— 

2 

— 

— 

4 

mA 

ICC3 (S) ( 3 ) 

Power Down Current (All Input = Vcc - 0.2 V) 

— 

— 

8 

— 

— 

12 

mA 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FI RST-IN/FI RST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS^ 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; 


Symbol 

Parameter 

fs 

Shift Frequency 

tRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tRPW 

Read Pulse Width* 2 ) 

tRLZ 

Read Low to Data Bus Low Z* 3 ) 

tWLZ 

Write High to Data Bus Low Z* 3 ' 4 ) 

tDV 

Data Valid from Read High 

tRHZ 

Read High to Data Bus High Z* 3 > 

two 

Write Cycle Time 

tWPW 

Write Pulse Width* 2 ) 

tWR 

Write Recovery Time 

IDS 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width* 2 ) 

tRSS 

Reset Set-up Time 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width* 2 ) 

tRTS 

Retransmit Set-up Time 

tRTR 

Retransmit Recovery Time 

tEFL 

Reset to Empty Flag Low 

tHFH.tFFH 

Reset to HF and FF High 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

Read/Write Low to XO Low 

tXOH 

Read/Write High to XO High 

txi 

Tl Pulse Width* 2 ) 

tXIR 

XI Recovery Time 

txis 

5<l Set-up Time 


Military: Vcc^ 


Commercial 


7203/04L15 


Min. Max. 


5V ± 10%, Ta 


Com’l. & Mil. 


7203/04L20 


Min. Max. 


= -55°C to +125°C) 


Commercial 


7203/04L25 


Min. Max. 


Military 


7203/04L30 


Min. Max. 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS* 1 * (Continued) 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, TA = -55°C to +125°C) 


Symbol 

Parameter 

fs 

Shift Frequency 

tRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tnpw 

Read Pulse Width^ 2 ) 

tRLZ 

Read Low to Data Bus Low Z 131 

tWLZ 

Write High to Data Bus Low Z< 3 ’ 41 

tDV 

Data Valid from Read Pulse High 

tRHZ 

Read High to Data Bus High Z (3) 

twc 

Write Cycle Time 

tWPW 

Write Pulse Width (2) 

tWR 

Write Recovery Time 

tos 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width (2 > 

tRSS 

Reset Set-up Time 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width 121 

tRTS 

Retransmit Set-up Time 131 

tRTR 

Retransmit Recovery Time 

tEFl 

Reset to Empty Flag Low 

tHFH, 

tFFH 

Reset to HF and FF High 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

Read/Write Low to 7Q Low 

tXOH 

Read/Write High to High 

txi 

XT Pulse Width 121 

tXIR 

5ft Recovery Time 

txis 

XT Set-up Time 


Com'l. 


7203S/L35 

7204S/L35 


Military 


7203S/L40 

7204S/L40 


7203S/L50 

7204S/L50 


Commercial and Military 


7203S/L65 7203S/L80 
7204S/L65 7204S/L80 





NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 
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CAPACITANCE {1) (Ta = + 25° C. f = 1 .OMHZ) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

VlN = 0 V 

8 

PF 

Cout< 2 > 

Output 

Capacitance 

Vout = 0V 

12 

PF 


NOTES: 2661 tbl 09 

1. This parameter is sampled and not 100% tested. 

2. With output deselected. 


SIGNAL DESCRIPTIONS: 

Inputs: 

DATA IN (D 0 -D 8 ) — Data inputs for 9-bit wide data. 

Controls: 

RESET (RS) — Reset is accomplished whenever the 
Reset (RS) input is taken to a low state. During reset, both 
internal read and write pointers are set to the first location. A 
reset is required after power-up before a write operation can 
take place. Both the Read Enable (R) and Write Enable (W) 
Inputs must be In the high state during the windo w sh own 
In Figure 2 (l.e. tRSS before the rising edge of RS) and 
should not change until tRSR after the rising edge of RS. 
Half-Full Flag (HF) will be reset to high after master Reset 
(RS). 

WRITE ENABLE (W) — A write cycle is initiated on the 
falling edge of this input if the Full Flag (FF) is not set. Data 
set-up and hold times must be adhered to with respect to the 
rising edge of the Write Enable (W). Data is stored in the RAM 
array sequentially and independently of any on-going read 
operation. 

After half of the memory is filled, and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the Full Flag (FF) will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 


D.U.T.- 


6800 


5V 


1.1 KQ 


30pF* 


S77 


or equivalent circuit 
Figure 1. Output Load 
* Includes jig and scope capacitances. 


READ ENABLE (R) — A read cycle is initiated on the 
falling edge of the Read Enable (R) provided the Empty Flag 
(EF) is not set. The data is accessed on a First-In/First-Out 
basis independent of any ongoing write operations. After 
Read Enable (R) goes high, the Data Outputs (Qo through Qs) 
will return to a high impedance condition until the next Read 
operation. When all the data has been read from the FIFO, the 
Empty Flag (EF) will go low, allowing the “final” read cycle but 
inhibiting further read operations, with the data outputs re- 
maining in a high impedance state. Once a valid write 
operation has been accomplished, the Empty Flag (EF) will go 
high after tWEF and a valid Read can then begin. Whenjhe 
FIFO is empty, the internal read pointer is blocked from R so 
external changes will not affect the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual- 
purpose input. In the Depth Expansion Mode, this pin is 
grounded to indicate that it is the first device loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as 
the retransmit input. The Single Device Mode is initiated by 
grounding the Expansion In (XI). 

The IDT7203/7204 can be made to retransmit data when 
the Retransmit Enable Control (RT) input is pulsed low. A 
retransmit operation will set the internal read pointerto thefirst 
location and will not affect the write pointer. Read Enable (R) 
and Write Enable (W) must be in the high state during 
retransmit. This feature is useful when less than 2048/4096 
writes are performed between resets. The retransmit feature 
is not compatible with the Depth Expansion Mode and will 
affect the status of the flags depending on the relative 
locations of the read and write pointers. 

EXPANSION IN (XI) — This input is a dual-purpose pin. 
Expansion In (XI) is grounded to indicate_an operation in the 
Single Device Mode. Expansion In (XI) is connected to 
Expansion Out (XO) of the previous device in the Depth 
Expansion or Daisy Chain Mode. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Outputs: 

FULL FLAG (FF) — The Full Flag (FF) will go low, 
inhibiting further write operations, when the write pointer is 
equal to the read pointer, indicating that the device is full. If 
the/ead pointer is not moved after Reset (RS), the Full Flag 
(FF) will go low after 2048 writes for the IDT7203 and 4096 
writes for the IDT7204. 

EMPTY FLAG (EF) — The Empty Flag (EF) will go tow, 
inhibiting further read operations, when the read pointer is 
equal to the write pointer, indicating that the device is empty. 

Expansion Out/Half Full Flag (XO/HF) 

This is a dual-purpose output. In the single device mode, 
when Expansion In (XI) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled, and at thejaliing edge of 
the next write operation, the Half-Full Flag (HF) will be set to 


low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation. __ 

In the Depth Expansion Mode, Expansion In (XI) is con- 
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous 
device reaches the last location of memory. There will be an 
XO pulse when the Write pointer reaches the last location of 
memory, and an additional XO pulse when the Read pointer 
reaches the last location of memory. 

Data Outputs (Qo-Qs) 

Qo-Qs are data outputs for 9-bit wide data. Theseoutputs 
are in a high impedance condition whenever Read (R) is in a 
high state. 


NOTES: 
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1 . EF, FF and HP may change status during Reset, but flags will be valid at tRSO. 

2. W and R = VIH around the rising edge of RS. 


Figure 2. Reset 
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Figure 3. Asynchronous Write and Read Operation 




IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 




Figure 8. Full Flag Timing 


W 

R 

HF 



\ 





•*-t RHF-* 




1 X * 



HALF-FULL OR LESS ^ 

^ MORE THAN HALF-FULL ^ 



HALF-FULL OR LESS 
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Figure 9. Half-Full Flag Timing 




Figure 10. Expansion Out 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 11. Expansion In 


OPERATING MODES: 

Single Device Mode 

A single IDT7203/7204 may be used when the application 
requirements are for 2048/4096 words or less. The 
IDT7203/7204jare in a Single Device Configuration when the 
Expansion In (XI) control input is grounded (see Figure 12). 

Width Expansion Mode 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags (EF, FF and HF) can be detected from any one device. 
Figure 13 demonstrates an 18-bit word width by using two 
IDT7203/7204S. Any word width can be attained by adding 
additional IDT7203/7204s. 

Depth Expansion (Daisy Chain Mode) 

The IDT7203/7204 can easily be adapted to applications 
when the requirements are for greater than 2048/4096 words. 
Figure 14 demonstrates Depth Expansion using three 
IDT7203/7204s. Any depth can be attained by adding addi- 
tional IDT7203/7204s. The IDT7203/7204 operates in the 
Depth Expansion configuration when the following conditions 
are met: 

1 . The firstdevice must be designated by grounding the First 
Load (FL) control input. 

2. All other devices mustjiave FL in the high state. 

3. The Expansion Out (XO) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See Figure 
14. 

4. External logic is needed to generate a composite Full Flag 

(FF ) and Empty Flag (EF). This requires the ORing of all 
EFs and ORing of all FFs (i.e. all must be set to generate 
the correct composite FF or EF). See Figure 14; 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information, refer to Tech Note 9: 
Cascading FIFOs or FIFO Modules. 

Compound Expansion Mode 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 


Bidirectional Mode 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7203/7204s as shown in 
Figure 1 6. Care must be taken to assure that the appropriate 
flag is monitored by each_system (i.e. FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

Data Flow-Through Modes 

Two types of flow-through modes are permitted, a read 
flow-through and write flow-through mode. For the read flow- 
through mode (Figure 17), the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 
The datajs enabled on the bus in (tWEF +tA) ns after the rising 
edge of W, called the first write edge, and it remains on the bus 
until the R line is raised from low-to-high, after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. In the interval of time that R was low, more 
words can be written to the FIFO (the subsequent writes after 
the first write edge will deassert the empty flag); however, the 
same word (written on the first write edge), presented to the 
outputjous as the read pointer, would not be incremented 
when R is low. On toggling R, the other words that were written 
to the FIFO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information, refer to Tech Note 8: Operating 
FIFOs on Full and Empty Boundary Conditions and Tech 
Note 6: Designing with FIFOs. 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


(HALF-FULL FLAG) HF 


1 


WRITE 
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_/ V 

(EF) EMPTY FLAG r 


nun 


( (RT) RETRANSMIT 

1 

EXPANSION IN (Xij 
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Figure 12. Block Diagram of 2048 x 9/4096 x 9 FIFO Used In Single Device Mode. 



NOTE: 

1. Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width expansion configuration. 
Do not connect any output control signals together. 

Figure 13. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion Mode 
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IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE I - RESET AND RETRANSMIT 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 





Inputs 

Internal Status 

Mode 

E3 

K? 

XT 

Read Pointer 

Write Pointer 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

Read/Write 

1 

1 

0 

Increment^ 1 ) 

Increment^ 1 ) 



NOTE: 

1 . Pointer will Increment if flag is high . 


Outputs 


FF 


1 


X 


1 


TABLE II - RESET AND FIRST LOAD TRUTH TABLE 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Inputs 



1 Internal Status 

Read Pointer 

Write Pointer 

Location Zero 

Location Zero 

Location Zero 

Location Zero 

X 

X 


Outputs 


Mode 


Reset First Device 


Reset all Other Devices 


Read/Write 


NOTES: 2661 foil' 

1 . XI is connected to XO of previous device. See Figure 12. 

2. E5 = Reset Input, FDRT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input, HF = Half-Full Flag Output 
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Figure 17. Read Data Flow-Through Mode 












IDT7203S/L, IDT7204S/L CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


■t A ► 


•twFF *1 -♦| 

I^DATAin VALID) 
U 1 DS ► 


DATAlN VALID 


Figure 18. Write Data Flow-Through Mode 


ORDERING INFORMATION 


IDT XXXX 


X XXX 
Power Speed 


X 

Package 


Process/ 

Temperature 

Range 



Commercial (CPC to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 


p 

Plastic DIP 

TP 

Plastic THINDIP 

D 

CERDIP 

TC 

Sidebraze THINDIP 

J 

Plastic Leaded Chip 

L 

Leadless Chip Carri 

XE 

Cerpack 

15 

Commercial Only > 

20 


25 


30 

Commercial Only 

35 

Military Only 

40 

Commercial Only 

55 

Military Only 

65 


80 


120 

J 

S 

Standard Power 

L 

Low Power 

7203 

2048 x 9-Bit FIFO 

7204 

4096 x 9-Bit FIFO 


Access Time (tA) 
Speed in ns 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
8192 x 9-BIT 


IDT7205 


FEATURES: 

• First-In/First-Out dual-port memory 

• 8192 x 9 organization 

• Ultra high-speed: 20ns access time 

• Low power consumption 

— Active: 770mW(max.) 

— Power-down: 27.5mW (max.) 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin and functionally compatible with IDT720X family 

• Status Flag: Empty, Half-Full, Full 

• Auto retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7205 is a dual-port memory that loads and empties 
data on a first-in/first-out basis. The device uses Full and 
Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and outof the device 
through the use of the Write (W) and Read (R) pins. The 
device has a read/write cycle time of 30ns (33MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. It also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed low. A Half-Full 
Flag is available in the single device and width expansion 
modes. 

The I DT7205 is fabricated using IDT’s high-speed CEMOS 
technology. It is designed for those applications requiring 
asynchronous and simultaneous read/writes in 
multiprocessing and rate buffer applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


DATA INPUTS 



CEMOS Is a trademark of Integrated Device Techology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AUGUST 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7205 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



DIP 

TOP VIEW 


Vcc 

D4 

D5 

De 

Dt 

FL/RT 

RS 

EF 

XO/HF 

Q7 

Qe 

05 

04 

R 


INDEX 


o o « Kl 

O Ql> Z > Q Q 



oozz tt M 


PLCC/LCC 
TOP VIEW 


Consult Factory for CERPACK Pinout 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal 
Voltage with 
Respect to 

GND 

-0.5 to + 7.0 

•0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to +155 

°C 

lour 

DC Output 
Current 

50 

50 

mA 


NOTE: 2662 tbl Ot 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these or any other 

conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 

conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

1!II.W 

CEB 



VCCM 

Military Supply 
Voltage 

Hi 

m 

5.5 

■a 

Vccc 

Commercial Supply 
Voltage 



5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

KB 

Vih* 1 ) 

Input High Voltage 
Commercial 

2.0 

H 

m 

V 

Vih* 1 ) 

Input High Voltage 
Military 

2.2 

— 

— 


Vil* 2 ) 

Input Low Voltage 
Commercial and 
Military 

■ 

■ 

0.8 

■ 


NOTES: 2662 tbi 02 

1 . Vih = 2.6V for XI input (commercial). 

Vih = 2.8V for XI input (military). 

2. 1 ,5V undershoots are allowed for 10ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT7205L 
Commercial 
tA=20, 25, 35, 50,80ns 
Min. Typ. Max. 

IDT7205L 

Military 

tA=30,50,80ns 

Min. Typ. Max. 

Unit 

Ll* 1 ) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 — 

10 

pA 

LO< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 — 

10 

pA 

VOH 

Output Logic "1" Voltage, Ioh - -2mA 

2.4 — — 

2.4 — 

— 

V 

VOL 

Output Logic "0" Voltage, toL - 8mA 

— 

— 

0.4 

— — 

0.4 

V 

Icci* 3 - 4 > 

Active Power Supply Current 

— 

— 

140 

— — 

180 

mA 

|CC2* 3 ) 

Average Standby Current, (R = W = RS = FL/RT >= Vih) 

— 

— 

15 

— — 20 

mA 

ICC3* 3 > 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

8 

— — 

12 

mA 


NOTES: 2662 tbi 03 

1 . Measurements with 0.4 Vs Vin S VCC. 

2. R 5 VIH, 0.4 S VOUT S VCC. 

3. ICC measurements are made with outputs open (only capacitive loading). 

4. Tested at f = 20MHz. 
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IDT7205 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; 


Symbol 

Parameters 

fs 

Shift Frequency 

tRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tRPW 

Read Pulse Width < 2 > 

tRLZ 

Read Low to Data Bus Low < 3 > 

tWLZ 

Write High to Data Bus Low Z < 3 - 4 ) 

1DV 

Data Valid from Read High 

tRHZ 

Read High to Data Bus High Z < 3 ) 

twc 

Write Cycle Time 

tWPW 

Write Pulse Width < 2 > 

tWR 

Write Recovery Time 

tDS 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width! 2 ) 

tRSS 

Reset Set-up Time! 3 ) 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width! 2 ) 

tRTS 

Retransmit Set-up Time ! 3) 

tRTR 

Retransmit Recovery Time 

tEFL 

Reset to Empty Flag Low 

tHFH, tFFH 

Reset to HF and FF High 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

Read/Write Low to XO Low 

tXOH 

Read/Write High to XO High 

txi 

XI Pulse Width! 2 ) 

tXIR 

XI Recovery Time 

txis 

XI Set-up Time 


Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Commercial 


7205L20 


Min. Max. 


Commercial 


7205L25 


Min. Max. 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7205 CMOS PARALLEL 
FIRST-tN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 


(Commercial: Vcc = 5V± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V± 10%, TA = -55°C to +125°C) 


Symbol 

Parameters 

fs 

Shift Frequency 

tRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tRPW 

Read Pulse Width * 2 > 

tRLZ 

Read Low to Data Bus Low * 3 > 

tWLZ 

Write High to Data Bus Low Z * 3 ’ 4 ) 

1DV 

Data Valid from Read High 

tRHZ 

Read High to Data Bus High Z * 3 > 

two 

Write Cycle Time 

tWPW 

Write Pulse Width * 2 > 

tWR 

Write Recovery Time 

tDS 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width* 2 ) 

tRSS 

Reset Set-up Time* 3 ) 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width* 2 ) 

tRTS 

Retransmit Set-up Time * 3 > 

tRTR 

Retransmit Recovery Time 

tEFL 

Reset to Empty Flag Low 

tHFH, tFFH 

Reset to HF and FF High 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

Read/Write Low to XO Low 

tXOH 

Read/Write High to XO High 

txi 

XI Pulse Width* 2 ) 

tXIR 

XI Recovery Time 

txis 

XI Set-up Time 




NOTES: 


1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 















































































































































































































































IDT7205 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulsa Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 
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CAPACITANCE^ (Ta = +25°C, f - 1.0 MHz) 


Symbol 

Parameter 

| Condition 

Max. 

Unit 

Cin <3) 

Input Capacitance 

< 

Z 

o 

< 

10 

PF 

Cout (2 - 3) 

Output Capacitance 

VOUT - 0 V 

10 

PF 


NOTES: 2662 tbl 06 

1 . This parameter is sampled and not 100% tested. 

2. With output deselected. 

3. Characterized values, not currently tested. 


5V 



/77 

or equivalent circuit 

Figure 1. Output Load 


’Indudes jig and scope capacitances. 
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SIGNAL DESCRIPTIONS 
Inputs: 

DATA IN (Do-D 8) — Data inputs for 9-bit wide data. 

Controls: 

RESET (RS) — Reset is accomplished whenever the Reset 

(RS) input istakento a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is required 
after power-up before a write operation can take place. Both 
the Read Enable (R) and Write Enable (W) Inputs must be in 
the high state during the window shown In Figure 2 (l.e. tRSS 
before the rising edge of RS) and should not change until 
tRSR after the rising edge of RS. Half-Full Flag (HF) will be 
reset to high after master Reset (RS). 

WRITE ENABLE (W) — A write cycle is initiated on the falling 
edge of this input if the Full Flag (FF) is not set. Data set-up and 
hold times must beadhered to with respect to the rising edge of 
the Write Enable (W). Data is stored in the RAM array sequen- 
tially and independently of any on-going read operation. 

After half of the memory is filled, and at the falling edge of the 
next write operation , the Half-Full Flag (H F) will be set to low and 
will remain set until the difference between the write pointer and 
read pointer is less than or equal to one half of the total memory 
of the device. The Half-Full Flag (HF) is then reset by the rising 
edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a valid 
read operation, the Full Flag (FF) will go high aftertRFF, allowing 
a valid write to begin. When the FIFO is full, the internal write 
pointer is blocked from W, so external changes in W will not 
affect the FIFO when it is full. 


READ ENABLE (R) —A read cycle is initiated on the falling 
edge of the Read Enable (R) provided the Empty Flag (EF) is not 
set. The data is accessed on a First-In/First-Out basis inde- 
pendent of any ongoing write operations. After Read Enable (R) 
goes high, the Data Outputs (Qo through Qs) will return to a high 
impedance condition until the next Read operation. When all the 
data has been read from the FIFO, the Empty Flag (EF) will go 
low, allowing the “final” read cycle but inhibiting further read 
operations, with the data outputs remaining in a high imped- 
ance state. Once a valid write operation has been accom- 
plished, the Empty Flag (EF) will go high aftertWEF and a valid 
Read can then begin. When the FIFO is empty, the internal read 
pointer is blocked from R so external changes will not affect the 
FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual- 
purpose input. In the Depth Expansion Mode, this pin is 
grounded to indicate that it is the first device loaded (see 
Operating Modes). Tbe Single Device Mode is initiated by 
grounding the Expansion In (XI). 

The IDT7205 can be made to retransmit data when the 
Retransmit Enable Control (RT) input is pulsed low. A retransmit 
operation will set the internal read pointerto thefirsjjocation and 
will not affect the write pointer. Read Enable (R) and Write 
Enable (W) must be in the high state during retransmit. This 
feature is useful when less than 8192 writes are performed 
between resets. The retransmit feature is not compatble with 
the Depth Expansion Mode and will affect the status of the Flags 
depending on the relative locations of the read and write 
pointers. 



EXPANSION^ IN (XI) — This input is a dual-purpose pin. 
Expansion In (XI) is grounded to indicate an operation in the 
single device mode. Expansion In (XI) is connected to Expan- 
sion Out (XO) of the previous device in the Depth Expansion or 
Daisy Chain Mode. 
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IDT7205 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Outputs: 

FULL FLAG (FF) — The Full Flag (FF) will go low, inhibiting read pointer is less than or equal toone half of the total memory 
further write operations, when the device is full. If_the read of the device. The Half-Full Flag (HF) is then reset by the rising 
pointer is not moved after Reset (RS), the Full Flag (FF) will go edge of the read operation. 

low after 81 92 writes. In the Depth Expansion Mode, Expansion In (XI) is con- 

nected to Expansion Out (XO) of the previous device. This 

EMPTY FLAG (EF) — The Empty Flag (EF) will go low, output acts as a signal to the next device in the Daisy Chain by 
inhibiting further read operations, when the read pointer is equal providing a pulse to the next device when the previous device 
to the write pointer, indicating that the device is empty. reaches the last location of memory. There will be an XO pulse 

when the Write pointer reaches the last location of memory, and 

EXPANSION OUT/HALF-FULL FLAG (XO/HF) —This is a an additional XO pulse when the Read pointer reaches the last 
dual-purpose output. In the single device mode, when Expan- location of memory, 
sion In (XI) is grounded, this output acts as an indication of a half- 
full memory. DATA OUTPUTS (Qo-Qs) — Qo-Qs are data outputs for 9- 

Afterhalf of the memory is filled, and at the falling edge of the bit wide data. These outputs are in a high impedance condition 
next write operation, the Half-Full Flag (HF) will be setto low and whenever Read (R) is in a high state, 
will remain set until the difference between the write pointer and 



NOTES: 2662 drw 11 

1 . EF, FF and HF may change status during Reset, but flags will be valid at tasc. 

2. W and H = Vih around the rising edge of RS. 

Figure 2. Reset 
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Figure 3. Asynchronous Write and Read Operation 
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IDT7205 CMOS PARALLEL 
FIRST-JMFIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 7. Empty Flag Timing 



Figure 8. Full Flag Timing 



\ 



w ^ 


*-tRHF~* 


R 

■*- tWHF— ► 

\ 7 



HF HALF-FULL OR LESS ^ 

^ MORE THAN HALF-FULL 7 

^ HALF-FULL OR LESS 
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Figure 9. Half-Full Flag Timing 



Figure 10. Expansion Out 
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Figure 11. Expansion In 


OPERATING MODES: 


Single Device Mode 

A single IDT7205 may be used when the application 
requirements are for 81 92 words or less. The IDT7205 is in_a 
Single Device Configuration when the Expansion In (XI) 
control input is grounded (see Figure 12). 

Width Expansion Mode 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags (EF, FF and HF) can be detected from any one device. 
Figure 13 demonstrates an 18-bit word width by using two 
IDT7205S. Any word width can be attained by adding 
additional IDT7205s. 

Depth Expansion (Daisy Chain Mode) 

The IDT7205 can easily be adapted to applications when 
the requirements are for greater than 81 92 words. Figure 14 
demonstrates Depth Expansion using three IDT7205S. Any 
depth can be attained by adding additional IDT7205s. The 
I DT7205 operates in the Depth Expansion configuration when 
the following conditions are met: 

1 . The firstdevice must be designated by grounding the First 
Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion OutjXO) pin of each device must be tied to 
the Expansion In (XI) pin of the next device. See Figure 1 4. 

4. External logic is needed to generate a composite Full Flag 

(FF ) and Empty Flag (EF). This requires the ORing of all 
EFs and ORing of all FFs (i.e^ail must be set to generate 
the correct composite FF or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

Foradditional information, refertoTechNote9: Cascading 
FIFOs or FIFO Modules. 

Compound Expansion Mode 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 


Bidirectional Mode 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7205s as shown in Figure 16. 

Care must be taken to assure that the appropriate flag is 
monitored by each system (i.e. FF is monitored on the device 
where W is used; EF is monitored on the device where R is 
used). Both Depth Expansion and Width Expansion may be 
used in this mode. 

Data Flow-Through Modes 

Two types of flow-through modes are permitted, a read 
flow-through and write flow-through mode. Forthe read flow- 
through mode (Figure 17), the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 

The datajs enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the 

bus until the R line is raised from low-to-high, after which the 

bus would go into a three-state mode after tRHZ ns. TheEFline |B1|| 
would have a pulse showing temporary deassertion and then 
would be asserted. IntheintervaloftimethatRwas low, more ||§f§j 
words can be written to the FIFO (the subsequent writes after j 
the first write edge will deassert the empty flag); however, the 
same word (written on the first write edge), presented to the 
output_bus as the read pointer, would not be incremented 
when R is low. On toggling R, the other words that were written 
to the FIFO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a full FIFO. The R line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

Foradditional information, referto Tech Note 8: Operating 
FIFOs on Full and Empty Boundary Conditions and Tech 
Note 6: Designing with FIFOs. 
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(HALF-FULL FLAG) HF 


i 




t (R) READ 


9/ K 

5w» 


7 ITT 

FULL FUG (FF) 

^7 V 

(EF) EMPTY FUG 

* MMM 

t (RT) RETRANSMIT 




EXPANSION IN (XI) J 
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Figure 12. Block Diagram of 8192 x 9 FIFO Used In Single Device Mode 



NOTE: ■' 

1 . Flag detection is accomplished by monitoring the FF, EF and FfF signals on either (any) device used in the width expansion configuration. 
Do not connect any output signals together. 

Figure 13. Block Diagram of 8192 x 18 FIFO Memory Used In Width Expansion Mode 
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TRUTH TABLES 

TABLE I - RESET AND RETRANSMIT 


SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



Inputs 

Internal Status 

Outputs 

Mods 

FS 

ET 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

HF 

Reset 

0 


0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

i 

0 

Incremental 

Increment! 1 ) 

X 

X 

X 


NOTE: 2662t)l07 

1 . Pointer will Increment if flag is high. 


TABLE II - RESET AND FIRST LOAD 


DEPTH EXPANSION/COMPOUND EXPANSION MODE 



Inputs 

Internal Status 

Outputs 

Mode 

RS 

RT 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

(i) 

Location Zero 

Location Zero 

0 

i 

Reset all Other Devices 

0 

i 

0) 

Location Zero 

Location Zero 

0 

i 

Read/Write 

i 

X 

(i) 

X 

X 

X 

X 


NOTES: 2662 tbl 06 

1. XT is connected to XO of previous device. See Figure 14. __ 

2. RS = Reset Input. FL/RT = First Load/Retransmit, FF = Empty Flag Output, FF = Full Flag Output. XT = Expansion Input. HF = Half-Full Flag Output 


FULL 



EMPTY 



Figure 14. Block Diagram of 24,576 x 9 FIFO Memory (Depth Expansion) 
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IDT7205 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 8192 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 2662 drw 16 

1. For depth expansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 13. 

Figure IS. Compound FIFO Expansion 



DATA IN IX 
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ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Plastic THINDIP 
Ceramic DIP 
Sidebraze THINDIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 

Commercial Only "\ 

Commercial Only j 

Military Only l Access Time (tA ) 

Commercial Only C Speed in ns 


Low Power 
8192 x 9-Bit FIFO 

2862 drw 21 
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CMOS PARALLEL 

ADVANCE 

Integrated Device Technology, Inc. 


FIRST-IN/FIRST-OUT FIFO 

16Kx 9-BIT 

INFORMATION 

IDT7206 


FEATURES: 

• First-In/First-Out dual-port memory 

• 1 6K x 9-bit organization 

• Low power consumption 

• Ultra high speed: 25ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin-compatible with IDT720X FIFO family 

• Half-Full Flag capability in single device mode 

• Status flags: Empty, Half-Full, Full 

• Auto retransmit capability 

• High-performance submicron CEMOS™ technology 

• Available in 28-pin plastic DIP, CERDIP and 32-pin surface 
mount LCC and PLCC 

• Military product is compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7206 is a dual-port memory that loads and empties 
data on a first-in/first-out basis. The device uses Full and 
Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and ouUrf the device 
through the use of the WRITE (W) and READ (R) pins. The 
device has a read/write cycle time of 35ns (28MHz). 

The device utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. It also features a 
RETRANSMIT (RT) capability thatallows for reset of the read 
pointerto its initial position, when RT is pulsed low. A Half-Full 
Flag is available in the single device mode and width expansion 
modes. 

The IDT7206 is fabricated using IDT’s high-speed CEMOS 
submicron technology. They are designed for those 
applications requiring asynchronous and simultaneous read/ 
writes in multiprocessing and rate buffer applications. The 
16K x 9 allows a 1 6384 word structure without the need for 
expansion. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 
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CMOS PARALLEL 

FLAGGED FIFO WITH OE 

-i 1/ .. A A|/ .. A 41/ A 


IDT72021 

IDT72031 

IDT72041 



FEATURES: 

• First-In/First-Out dual-port memory 

• Bit organization 

- IDT72021 — IK x 9 

- IDT72031 — 2K x 9 

- IDT72041 — 4K x 9 

• Ultra high speed 

- IDT72021 — 25ns access time, 35ns cycle time 

- IDT72031 — 35ns access time, 45ns cycle time 

- IDT72041 — 35ns access time, 45ns cycle time 

• Easily expandable in word depth and/or width 

• Asynchronous and simultaneous read and write 

• Functionally equivalent to IDT7202/03/04 with Ou tput 
Enable (OE) and Almost Empty/Almost Full Flag (AEF) 

• Four status flags: Full, Empty, Half-Full (single device 
mode), and Almost Empty/Almost Full (7/8 empty or 7/8 
full in single device mode) 

• Output Enable controls the data output port 

• Auto-retransmit capability 

• Available in 32-pin DIP and surface mount 32-pin LCC 
and PLCC 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

IDT72021/031/041s are high-speed, low-power, dual-port 
memory devices commonly known as FIFOs (First-In/First- 
Out). Data can be written into and read from the memory at 
independent rates. The order of information stored and 
extracted does not change, but the rate of data entering the 
FIFO might be different than the rate leaving the FIFO. Unlike 
a static RAM, no address information is required because the 
read and write pointers advance sequentially. The IDT72021/ 
031/041 s can perform asynchronous and simultaneous read 
and w rite operations. There are four status flags, (HF, FF, EF, 
AEF ) to monitor data overflow and underflow. Output Enable 
(OE) is provided to control the flow of data through the output 
port. Additional key features_are Write (W), Read (R), 
Retransmit (RT), First Load (FL), Expansion In (XI) and 
Expansion Out (XO). The I DT72 02 1/03 1/04 Is are designed 
for those applications requiring data control flags and Output 
Enable (OE) in multiprocessing and rate buffer applications. 

The IDT72021/031/041 s are fabricated using IDT’s 
CEMOS™ technology. Military grade product is 
manufactured in compliance with the latest version of 
MIL-STD-883, Class B, for high reliability systems. 
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PIN CONFIGURATIONS 
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LCC/PLCC 
TOP VIEW 


PIN DESCRIPTIONS 


Symbol 

Name 


Description 

Do-Da 

Inputs 

1 

Data inputs for 9-bit wide data. 

RS 

Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF go high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. R and W must be high during RS cycle. 

W 

Write 

■ 

When WRITE is low, data can be written into the RAM array sequentially, independent of READ. 

In order for WRITE to be active, FF must be high. When the FIFO is full (FF-low), the internal 
WRITE operation is blocked. 

R 

Read 

1 

When READ is low, data can be read from the RAM array sequentially, independent of WRITE. 

In order for READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal 
READ operation is blocked. The three-state output buffer is controlled by the read signal and 
the external output control (OE). 

Fl/rT 

First Load/ 
Retransmit 

1 

This is a dual purpose input. In the single device configuration (XI grounded), activating 
retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. R and W must be high before setting FL/RT low. Retransmit is not 
compatible with depth expansion. In the depth expansion configuration, FL/RT-low indicates 
the first activated device. 

XI 

Expansion In 

1 

In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
XI is connected to XO (expansion out) of the previous device. 

OE 

Output Enable 

1 

When OE is set high, the data flow through the three-state output buffer is inhibited regardless 
of an active READ operation. A read operation does increment the read pointer in this situation. 
When OE is set low, Qo-Qs are still in a high impedance condition if no READ occurs. For a 
complete READ operation with data ppearing on Qo-Qe, both R and OE should be asserted low. 

FF 

Full Flag 

0 

When FF goes low, the device is full and further WRITE operations are inhibited. When FF is 
high, the device is not full. 

EF 

Empty Flag 

o 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 

AEF 

Almost-Empty/ 
Almost-Full Flag 

0 

When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, 
the device is greater than 1/8 full, but less than 7/8 full. 

XO/HF 

Expansion Out/ 
Half-Full Flag 

0 

This is a dual purpose output. In the single device configuration (XI grounded), the device is 
more than half full when HF is low. In the depth expansion configuration (XO connected to XI 
of the next device), a pulse is sent from XO to XI when the last location in the RAM array is filled. 

Qo-Qa 

Outputs 

0 

Data outputs for 9-bit wide data. 
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STATUS FLAG 


Number of Words In FIFO 

■ 

H 

a 

a 

IK 

2K 

4K 

0 

0 

0 

ra 

— 

D 

n 

1-127 

1-255 

1-511 

H 

L 

H 

H 

128-512 

256-1024 

512-2048 

H 

H 

H 

H 

513-896 

1025-1792 

2049-3584 

H 

H 

L 

H 

897-1023 

1793-2047 

3585-4095 

H 

L 

L 

H 

1024 

2048 

4096 

L 

L 

L 

H 
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ABSOLUTE MAXIMUM RATINGS (1) 



Rating 

Com’l. 

Mil. 

IBHI 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

°c 

lour 

DC Output 

Current 

50 

50 

mA 


NOTE: 2877 tb) 03 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


CAPACITANCE (Ta « +25°C, f = 1 .0 MHz) 


Symbol 

Parameter* 1 * 

Condition 

E33I 

Unit 

ClN 

Input Capacitance 

VlN = 0V 

mm 

wm\ 

COUT 

Output Capacitance 

VOUT - 0V 

mm 

mm 


NOTE: 2677 W 04 

1. These parameters are sampled and not 100% tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial 

Supply Voltage 

H 


5.5 

H 

GND 

Supply Voltage 

0 

H 

0 

mm 

VlH 

Input High Voltage 
Commercial 

2.0 

— 

H 

■ 

VlH 

Input High Voltage 
Military 

2.2 

— 

H 

■ 

VlL (1) 

Input Low Voltage 
Commercial and 
Military 

■ 

H 

0.8 

■ 


NOTE: 2677 « 05 

1. 1.5V undershoots are allowed for 10ns once per cycle. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS — IDT72021 

(Commercial: Vcc = 5.0V+1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V±1 0%, Ta=- 55°C to +1 25°C) 


Symbol 

Parameter 

IDT72021 
Commercial 
tA =25, 35ns 

IDT72021 

Military 
tA =30, 40ns 

IDT72021 
Commercial 
tA =50,65,80, 120ns 

IDT72021 

Military 

tA =50,65,80,1 20ns 

UnR 

Mn. 

EH 

Max. 


EH 

Max. 

Mn. 

EH 

ESI 

Mn. 

EH 


ILI* 1 ) 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

-1 

— 

i 

-10 

— 

10 

pA 

ILO® 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 


VOH 

Output Logic “1" Voltage 

Ioh - -2mA 

2.4 

— 

— 

2.4 

— 

B 

24 

— 

— 

2.4 

— 

— 

H 

VOL 

Output Logic “0” Voltage 
kx«8mA 

B 

— 

0.4 

— 

— 

0.4 

— 

— 

0.4 

— 

— 

0.4 

H 

loci' 3 ' 4 ) 

Active Power Supply 

Current 

— 

— 

120 

— 

— 

140 

— 

50 

80 

— 

70 

100 


lees' 3 ) 

Standby Current 
(R-W-RS-FL/RT-VlH) 

— 

— 

12 

— 

— 

20 

— 

5 

8 

— 

8 

15 

mA 

lees' 3 ) 

Power Down Current 
(All Input- Vcc -0.2V) 

B 

— 

500 

— 

— 

900 

— 

— 

500 

— 

— 

900 

pA 
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DC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V± 1 0%, Ta = - 55°C to +1 25°C) 


Symbol 

Parameter 

IDT72031 
IDT72041 
Commercial 
tA =35,50,65,80,1 20ns 

IDT72031 

IDT72041 

Military 

tA =40,50,65,80,1 20ns 

Unit 

Min. 

EH 

Max. 

Min. 

eh 


Ili' 1 ) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

13 


Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

EJ 

VOH 

Output Logic “1 " Voltage lour - -2mA 

24 

— 

— 

24 

— 

— 

D 

VOL 

Output Logic "0" Voltage lour - 8mA 

— 

— 

0.4 

— 

_ 

0.4 

D 

leci' 3,5 ) 

Active Power Supply Current 

— 

75 

120 

— 

jpil 

150 


|CC2 (3) 

Standby Current (R » W - RST - FL/RT - VlH) 

— 

8 

12 

— 

■a 

25 

E 

|CC3 (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

2 

— 


4 

223 


NOTES: 2677M07 

1. Measurements with 0.4 sVins Vcc. 

2. R 2: Vh, 0.4 s Vouts Vcc. 

3. Icc measurements are made with OE = HIGH. 

4. TestBdatf = 20MHz. 

5. Tested at f = 15.3 MHz. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS — IDT72021 (1) 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta 


= -55°C to +1 25°C) 



W Pulse Width after FF High 


R High to Transitioning AEF 


W Low to Transitioning AEF 


OE High to High-Z (Disable)' 3 * 


OE Low to Low-Z (Enable)* 3 * 


OE Low Data Valid (Qo-Qs) 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 






































































































































































































































































IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH SE IK x 9, 2K x 9, 4K x 9 
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AC ELECTRICAL CHARACTERISTICS — IDT72021 {1) (Continued) 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, TA = -55°C to +125°C) 





Shift Frequency 


R Cycle Time 


Access Time 


R Recovery Time 


R Pulse Width' 2 * 


R Pulse Low to Data Bus at Low Z* 3 * 


W Pulse High to Data Bus at Low z' 3,4 * 


Data Valid from R Pulse High 


R Pulse High to Data Bus at High Z* 3 * 


W Cycle Time 


W Pulse Width (2) 


W Recovery Time 


Data Set-up Time 


Data Hold Time 


RS Cycle Time 


RS Pulse Width' 2 ’ 


RS Set-up Time 


RS Recovery Time 


RT Pulse Width (2) 


RT Recovery Time 


RS to EF and AEF Low 


RS to HF and FF High 


RHigh to FFHigh 


R Pulse Width After EF High 


W High to EF High 


W Low to EF Low 


W Low to HF Low 



W Low to Transitioning AEF 


OE High to High-Z (Disable)' 3 * 


OE Low to Low-Z (Enable)' 3 * 


OE Low Data Valid (Qo-Qs) 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS - 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C 


■IDT72031,IDT72041 (1) 

Military: Vcc = 5V±10%, Ta = 


Symbol 


fs 



Shift Frequency 


R Cycle Time 


Access Time 


R Recovery Time 


R Pulse Width' 2 ' 


R Pulse Low to Data Bus at Low Z' 3 ' 


W Pulse High to Data Bus at Low Z' 3,4 ' 


Data Valid from R Pulse High 


R Pulse High to Data Bus at High Z* 3 ' 


W Cycle Time 


W Pulse Width' 2 ' 


W Recovery Time 


Data Set-up Time 


Data Hold Time 


RS Cycle Time 


RS Pulse Width' 2 ' 


RS Set-up Time 


RS Recovery Time 


RT Pulse Width' 2 ' 


RT Recovery Time 


RS to EF and AEF Low 


RS to HF and FF High 


R Low to EF Low 


R High to FF High 


R Pulse Width After EF High 


W High to EF High 


W Low to EF Low 


W Low to HF Low 


R High to HF High 


W Pulse Width after FF High 




W Low to Transitioning AEF 


OE High to High-Z (Disable)' 3 ' 


OE Low to Low-Z (Enable)' 3 ' 


OE Low Data Valid (Qo-Qs) 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 


72031 X 35 
72041 X 35 


-55°C to +1 25°C) 


72031 X 40 
72041 X 40 


72031 X 50 
72041 X 50 




























































































































































































































IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS — 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; 


IDT72031, IDT72041 (1) 

Military: Vcc = 5V±10%, Ta = 


(Continued) 

: -55°C to +1 25°C) 


Symbol 


fs 



Shift Frequency 


R Cycle Time 


Access Time 


R Recovery Time 


R Pulse Width* 2 * 


R Pulse Low to Data Bus at Low Z* 3 * 


W Pulse High to Data Bus at Low Z* 3,4 * 


Data Valid from R Pulse High 


R Pulse High to Data Bus at High Z* 3 * 


W Cycle Time 


W Pulse Width* 2 * 


W Recovery Time 


Data Set-up Time 


Data Hold Time 


RS Cycle Time 


RS Pulse Width* 2 * 


RS Set-up Time 


RS Recovery Time 


RT Cycle Time 


RT Pulse Width* 2 * 


RT Recovery Time 


RS to EF and AEF Low 


RS to HF and FF High 


R High to FF High 


W High to EF High 


W Low to EF Low 


W Low to HF Low 


R High to HF High 


W Pulse Width after FF High 


R High to Transitioning AEF 


W Low to Transitioning AEF 


OE High to High-Z (Disable)* 3 * 


OE Low to Low-Z (Enable)* 3 * 


OE Low Data Valid (Qo-Qa) 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 


72031 X 65 
72041 x 65 


72031 X 80 
72041 X 80 


72031 XI 20 
72041 X 120 
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IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 


AC TEST CONDITIONS 

Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


5V 



or equivalent circuit 


Figure 1. Output Load 

* Includes scope and jig capacitances. 



NOTES: 

1 . EF, FF, RF, and AEF may change status during Reset, but flags will be valid at tRSC. 

2. W and R = Vih around the rising edge of RS. 


R 

Qo-Qa 

W 

Do-Da 
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Figure 3. Asynchronous Write and Read Operation 

NOTE: 

1 . Assume 5E is asserted low. 


6.6 


9 







IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 
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LAST WRITE 

IGNORED 

WRITE 

FIR 

ST READ 

ADDITIONAL 

READS 

FIRST 

WRITE 


R 




\ 

^ 7 

i 




W 


\ 

f 

\ f 




N [ 




tWFF 

p- 


— J 

tRFF H*— 




FF 


V 
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Figure 4. Full Flag From Last Write to First Read 



NOTE; 

1. Assume OE is asserted low. 



RT 

W.R 

AEF.HF, EF.FF 






S 

v 7 

i 

"* — t RTR — ► 






wmmsmsmssssssssssssmsssm 

l FLAG VALID 
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Figure 6. Retransmit 
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Figure 7. Empty Flag Timing 
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Figure 9. Almost-Empty/Almost-Ful! Flag and Half-Full Timings 



Figure 10. Output Enable and Read Operation Timings 
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Figure 11. Expansion Out 



OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION 

The IDT72021/031/041 is in the_ Single Device 
Configuration when the Expansion In (XI) control input is 
grounded (see Figure 13). 


(HALF-FULL FLAG) HF AEF 


WRITE (W) 

DATA IN (D) 
FULL FLAG (FF) 
RESET (RS) 


f t 



EXPANSION IN (XI) 


READ (R) 

DATA OUT (Q) 

EMPTY FLAG (EF) 
RETRANSMIT (RT)_ 
OUTPUT ENABLE (OE) 

2677 drw 16 



Figure 13. Block Diagram of Single 1K/2K/4K x 9 FIFO 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WIDTH EXPANSION CONFIGURATION 

Word width may be increased simply by connecting the 
corresponding input co ntrol s ignals of multiple devices. Status 
flags (EF, FF, HF, and AEF) can be detected from any one 


device. Figure 1 4 demonstrates an 1 8-bit word width by using 
two IDT72021/031/041 devices. Any word width can be 
attained by adding additional IDT72021/031/041s. 



Figure 14. Block Diagram of 1K/2K/4K x 18 FIFO Memory Used In Width Expansion Configuration 


NOTE: 

1 . Flag detection is accomplished by monitoring the FF, EF, HF and AEF signals on either (any) device used in the width expansion configuration. Do 
not connect any output signals together. 


DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT72021/031/041 can easily be adapted to applica- 
tions when the requirements are for greater than 1K/2K/4K 
words. Figure 1 5 demonstrates Depth Expansion using three 
IDT72021/031/041s. Any depth can be attained by adding 
additional devices. The IDT72021/031/041 operates in the 
Depth Expansion configuration when the following conditions 
are met: 

1 . The first device must be designed by grounding the First 
Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion Out (XO) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See 
Figure 15. 

4. External logic is needed to jjenerate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (Le. all_must be set to 
generate the correct composite FF or EF). See Figure 
15. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information refer to Tech Note 9: “Cascad- 
ing FIFOs or FIFO Modules”. 

COMPOUND EXPANSION MODE 

The two expansion techinques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 16). 


BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT72021/031/041s as shown in 
Figure 17. Care must be taken to assure that the appropriate 
flag is monitored by each_system (i.e., FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read 
flow-through and write flow-through mode. Forthe read flow- 
through mode (Figure 18), the FIFO permits the reading of a 
single word after writing one word of data into an empty FIFO. 
The data _is enabled on the bus in (tWEF + tA) ns afterthe rising 
edge of W, called the first write edge. It remains on the bus 
until the R line is raised from low-to-high, after which the bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. In the interval of time that R was low, more 
words can be written to the FIFO (the subsequent writes after 
the first write edge will be deassert the Empty Flag): however, 
the same word (written on the first write edge), presented to 
the output bus as the read pointer would not be incremented 
when R was low. On toggling R, the other words that are 
written to the FIFO will appear on the output bus as in the read 
cycle timings. 
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In the write llow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a_full FIFO. The R line causes 
the FF to be deasserted but the W line, being tow causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 


line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8: “Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech 
Note 6: “Designing with FIFOs”. 


TRUTH TABLES 

TABLE I— RESET AND RETRANSMIT 

Single Device Configuration/Width Expansion Mode 


Modo 

Inputs 

Internal Status 

Outputs 

RS 

RT 

xl 

Read Pointer 

Write Pointer 

wm 

FF 

o 


Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 


Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

o 

Read/Write 

1 

1 

0 

Increment* 1 * 

Increment* 1 * 

X 

X 

X 

ma 


NOTE: 2677 tb! 13 

1. Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: _ __ 2677 tbl 14 

1 . XI is connected to XO of previous device. See Figu re 15 . RS = Reset Input FL/RT = First Load/Retransmit, FF = Empty Flag Output, FF = Flag Full Output, 
Xf = Expansion Input, HF = Half-Full Flag Output, AEF = Almost Empty/Almost Full Flag. 


NOTE: 



1. IDT only guarantees depth expansion with identical IDT part numbers and speed. 
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R, W, RS 


Do-Dn 



Figure 16. Compound FIFO Expansion 

NOTES: 

1. For depth expansion block see section od Depth Expansion and Figure 15. 

2. For Flag detection see section on Width Expansion and Figure 14. 



Figure 17. Bidirectional FIFO Mode 


DATA IN ) 

( 



W 

\ 7 

L 



t RPE H 



r 

EF 


7 



tWLZ — ► 

P~ tWEF — ♦ 

tREF U— 

I* i— 

— yWYYYYYnATA oi it wai .n't : 



aAAAAAaAdata out valid^ 
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Figure 18. Read Data Flow-Through Mode 


NOTE: 

1 . Assume OE is asserted low. 


6.6 


15 









IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 19. Write Data Flow-Through Mode 

NOTE: 

1 . Assume <5E is asserted low. 


ORDERING INFORMATION 

IDT XXXXX XXX X 



Commercial (0°C to+70°C) 


Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 


Plastic DIP 
CERDIP 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 


72021-Com’l. Only 
72021-Mil. Only 
72021/031/041-Com'l. Only 
72021/031/041-Mil. Only 
72021/031/041-All 
7202 1/03 1/041 -All 
72021/031/041-All 
72021/031/041-All 


Access Time (tA ) 
Speed in Nanoseconds 


Low Power 


72021 1024 x 9-Bit FIFO 

72031 2048 x 9-Bit FIFO 

72041 4096 x 9-Bit FIFO 


2677 drw 23 




IDT72103 

IDT72104 



CMOS PARALLEL-SERIAL FIFO 
2048 x 9-BIT 
& 4096 x 9-BIT 


FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial input/output frequency 

• Serial-to-parallel, parallel-to-serial, serial-to-serial, and 
parallel-to-parallel operations 

• Expandable in both depth and width with no external 
components 

• Flexishift™ — Sets programmable serial word width 
from 4 bits to any width with no external components 

• Multiple flags: Full, Almost-Full (Full-1/8), Full-Minus- 
One, Empty, Almost-Empty (Empty + 1/8), Empty-Plus 
One, and Half-Full 

• Asynchronous and simultaneous read or write 
operations 

• Dual-port, zero fall-through time architecture 

• Retransmit capability in single-device mode 

• Packaged in 40-pin ceramic and plastic DIP, 44-pin LCC 
and PLCC 

• Military product compliant to MIL-STD-883, Class B 


APPLICATIONS: 

• High-speed data acquisition systems 

• Local area network (LAN) buffer 

• High-speed modem data buffer 

• Remote telemetry data buffer 

• FAX raster video data buffer 

• Laser printer engine data buffer 

• High-speed parallel bus-to-bus communications 

• Magnetic media controllers 

• Serial link buffer 

DESCRIPTION: 

The IDT721 03/721 04are high-speed Parallel-Serial FIFOs 
to be used with high-performance systems for functions such 
as serial communications, laser printer engine control and 
local area networks. 

A serial input, a serial output and two 9-bit parallel ports 
make four modes of data transfer possible: serial-to-parallel, 
parallel-to-serial, serial-to-serial, and parallel-to-parallel. The 
IDT721 03/ 721 04 are expandable in both depth and width for 
all of these operational configurations. 


FUNCTIONAL BLOCK DIAGRAM 


SERIAL 

INPUT 


DATA INPUTS (Do-Ds) 



DATA OUTPUTS (Qo -Qs ) 2753 01 


CEMOS and Flexishift are trademarks of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1 990 


01990 Integrated Device Technology, Inc. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (CONTINUED) 

The IDT721 03/721 04 may be configured to handle serial 
word widths of four or greater using IDT’s unique Flexishift 
feature. Flexishift allows serial width and depth expansion 
without external components. For example, you may config- 
ure a 4K x 24 FIFO using three IDT72104s in a serial width 
expansion configuration. 

Seven flags are provided tosignal me mory s tatus of the 
FIFO._The flags areFF (Full), A F (7/8 full), FF-1 (Full-minus- 
one), EF (Empty), AE (1/8 full), EF+1 (Empty-plus-one), and 
HF (Half-full). 


Read (R) and Write (W) control pins are provided for 
asynchronous and simultaneous operations. An output en- 
able (OE) control pin is available on the parallel output port for 
high jmpedance control. The depth expansion control pins XO 
and XI are provided to allow cascading for deeper FIFOs. 

The IDT721 03/721 04 are manufactured using IDT's 
CEMOS™ technology. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 


PIN CONFIGURATIONS 



DIP 

TOP VIEW 



GND_ 

FL/RT 

RS 

SI 

SICP 

SIX 

SI/PI 

OE 

EF+1 

EF 

XO/HF 


6oooz lir ooooz 
o o 


LCC/PLCC 
TOP VIEW 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

B 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2753 *>103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, i = 1 ,0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 


ClN 

Input Capacitance 

VlN = ov 

10 

m 

COUT 

Output Capacitance 

Vout - 0V 

12 

■a 


NOTE: 2753 *>104 

1 . This parameter is sampled and not 1 00% tested. 

RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

CEB 



VCCM 

Military Supply 
Voltage 

4.5 


5.5 

V 

Vccc 

Commercial Supply 
Voltage 

4.5 


5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

VlL (1) 

Input Low Voltage 

— 

, — 

0.8 

V 


NOTE: 2753 W 05 

1 . 1 ,5V undershoots are allowed for 1 0ns once per cycle. 


PIN DESCRIPTION 


Symbol 

Name 

TOM 

Description 

Do-Da 

Data Inputs 

Serial Input Word 
Width Select 

I/O 

In a parallel input configuration - data inputs for 9-bit wide data. 

In a serial input configuration - one of the nine output pins is used to select the serial input 
word width. 

RS 

Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the 
RAM array. EF, EF+1, AEF are all LOW after a reset, while FF, FF-1, HF are HIGH after a 
reset. 

W 

Write 

1 

A parallel word write cycle is initiated on the falling edge of W if the FF is high. When the FIFO 
is full, FF will go low inhibiting further write operations to prevent data overflow. In a serial 
input configuration, data bits are clocked into the input shift register and the write pointer does 
not advance until a full parallel word is assembled. One of the pins, Di, is connected to W 
and advances the write pointer every i-th serial input clock. 

R 

Read 

■ 

A read cycle is initiated on the falling edge of R if the EF is high. After all the data from the 
FIFO has been read EF will go low Inhibiting further read operations. In a serial output 
configuration, a data word is read from memory into the output shift register. One of the pins, 
Qj, is connected to R and advances the read pointer every j-th serial output clock. 

Fl/rT 

First Load/ 
Retransmit 

1 

This is a dual-purpose pin. In multiple-device mode, FL/RT is grounded to indicate the first 
device loaded. 

In single-device mode, FURT acts as the retransmit input. Single-device mode is initiated 
by grounding the XI pin. 

XI 

Expansion In 

i 

In single-device mode, XI is grounded. 

In depth expansion or daisy chain mode, XI is connected to the XO pin of the previous device. 

OE 

Output Enable 

i 

When OE is LOW, both parallel and serial outputs are enabled. When OE is HIGH, the 
parallel output buffers are placed in a high-impedance state. 

Qo-Qe 

Data Outputs / 

Serial Output 

Word Width Select 

o 

In a parallel output configuration - data outputs for 9-bit wide data. In a serial output 
configuration - one of nine output pins used to select the serial output word width. 

FF 

Full Flag 

0 

FF is asserted LOW when the FIFO is full and further write operations are inhibited. When 
the FF is HIGH, the FIFO is not full and data can be written into the FIFO. 

FFT 

Full-1 Flag 

o 

FF-1 goes LOW when the FIFO memory array is one word away from being full. It will remain 
LOW when every memory location is filled. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

I/O 

Description 

XO/HF 

Expansion Out/ 
Half-Full Flag 

o 

HF is LOW when the FIFO is more than half-full in the single device or width expansion 
modes. The HF will remain LOW until the difference between the write and read pointers is 
less than or equal to one-half of the FIFO memory. 

In depth expansion mode, a pulse is written from XO to XI of the next device when the last 
location in the FIFO is filled. Another pulse is sent from XO to XI of the next device when the 
last FIFO location is read. 

AEF 

Almost-Empty/ 
Almost-Full Flag 

o 

When AEF is LOW, the FIFO is empty to 1/8 full or 7/8 full to completely full. If AEF is HIGH, 
then the FIFO is greater than 1/8 full, but less than 7/8 full. 

EF+T 

Empty+1 Flag 

o 

EF+ 1 is LOW when there is zero or one word word in the FIFO memory array. 

EF 

Empty Flag 

0 

EF goes LOW when the FIFO is empty and further read operations are inhibited. FF is HIGH 
when the FIFO is not empty and data reads are permitted. 

SI 

Serial Input 

1 

Data input for serial data. 

SO 

Serial Output 

o 

Data output for serial data. 

SICP 

Serial Input Clock 

1 

This pin is the serial input clock. On the rising edge of the SICP signal, new serial data bits 
are read into the serial input shift register. 

SOCP 

Serial Output 

Clock 

1 

This pin is the serial output clock. On the rising edge of the SOCP signal, new serial data 
bits are read from the serial output shift register. 

SIX 

Serial Input 
Expansion 

■ 

SIX controls the serial input expansion for word widths greater than 9 bits. In a serial input 
configuration, the SIX pin of the least significant device is tied HIGH. The SIX pin of all other 
devices is connected to the Db pin of the previous device. In parallel input configurations or 
serial input configurations of 9 bits or less, SIX is tied HIGH. 

SOX 

Serial Output 
Expansion 

1 

SOX controls the serial output expansion for word widths greater than 9 bits. In a serial output 
configuration, the SOX pin of the least significant device is tied HIGH. The SOX pin of all 
other devices is connected to the Qs pin of the previous device. In parallel output 
configurations or serial output configurations of 9 bits or less, SOX is tied HIGH. 

Sl/PI 

Serial/Parallel Input 

■ 

When this pin is HIGH, the FIFO is in a parallel input configuration and accepts input data 
through Do-Ds. When SI/PI is LOW, the FIFO is in a serial input configuration and data is 
input through SI. 

SO/PO 

Serial/Parallel Output 

■ 

When this pin is HIGH, the FIFO is in a parallel output configuration and sends output data 
through Qo-Qs. When SO/PO is LOW the FIFO is in a serial output configuration and data 
is input through SO. 

GND 

Ground 


One ground pin for the DIP package and five ground pins for the LCC/PLCC packages. 

Vcc 

Power 


One + 5V power pin. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2043 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT721 03/72104 
Commercial 

tA = 35, 50, 65, 80,120 ns 

IDT721 03/721 04 

Military 

tA = 40, 50, 65, 80,120 ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

IlL* 1 ) 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

kx< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, 

Iout - -2mA (4) 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage, 
lour * 8mA (5) 

— 

— . 

n 

— 

— 

n 

Hi 

lcci (3) 

Average Vcc Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

|CC2 (3) 

Average Standby Current 
(R-W-RS- FL/RT = Vih) 

(SOCP - SICP - Vil) 

" 

8 

12 

" 

12 

25 

mA 

ICC3(L) (3 ' 6) 

Power Down Current 

— 

— 

2 

— 

— 

4 

mA 

|CC3(S) <3,6) 

Power Down Current 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2753 tol 06 

1. Measurements with 0.4 <, Vin £ Vcc. 

2. R Z Vih, SOCP £ Vil, 0.4 £ Vour S Vcc. 

3. Icc measurements are made with outputs open. 

4. For SO, Iout = -8mA. 

5. For SO, I OUT = 1 6mA. 

6. SOCP = SICP <; 0.2V; other Inputs = Vcc -0.2V. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 


2753 tol 07 


5V 


i.i Kn 


D.U.T.- 


680Q < =p 30pF* 


or equivalent circuit 
Figure 1. Ouput Load 

‘Indudins jig and scope capadtances 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; 


Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 



Commercial 


Mil. and Com’l. 


Parameter 


fs Paraliel Shift Frequency 


fsocp Serial-Out Shift Frequency 


fsiCP Serial-In Shift Frequency 


PARALLEL-OUTPUT MODE TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


Write Pulse Low to Data Bus at Low 




Read Pulse High to Data Bus at High , 


Data Valid from Read Pulse High 


PARALLEL-INPUT MODE TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


RESET TIMINGS 


tRSC Reset Cycle Time 


tRS Reset Pulse Width 


Reset Set-up Time 


tRSR Reset Recovery Time 


RESET TO FLAG TIMINGS 


Reset to EF, AEF, and EF+1 Low 


Reset to HF, FF, and FF-1 Low 


RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY 


tRSQL Reset Going Low to Oo-8 Low 


tRSQH | Reset Going High to Qo-a High 


tRSDL Reset Going Low to Do-8 Low 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


tRT Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


PARALLEL MODE FLAG TIMINGS 


Read Low to EF Low 


Read High to Transitioning HF, AEF and FF-1 


Read Low to Transitioning AEF and EF+1 


Read Pulse Width after EF High 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF and FF-1 


Write High to Transitioning AEF and EF+1 


Write Pulse Width after FF High 



Military 


IDT721 03x35 IDT721 03x40 IDT721 03x50 
IDT72104X35 IDT72104X40 IDT72104X50 


Min. 


20 


Min. Max. 


22.2 




NOTE: 

1 . Values guaranteed by design, not tested. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 


(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Milita 



Vcc = 5.0V ± 10%, TA = -55°C to +125°C) 


Commercial and Military 


Parameter 


fs 


fsocp 


fsiCP Serial-In Shift Frequency 


PARALLEL-OUTPUT MODE TIMINGS 


Parallel Shift Frequency 





Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 




Read Pulse High to Data Bus at High , 


Data Valid from Read Pulse High 


PARALLEL-INPUT MODE TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


RESET TIMINGS 


tRSC Reset Cycle Time 


tRS Reset Pulse Width 


Reset Set-up Time 


tRSR Reset Recovery Time 


RESET TO FLAG TIMINGS 


tRSFi Reset to EF, AEF, and EF+1 Low 


tRSF 2 Reset to HF, FF, and FF-1 Low 


RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY 


tRSQL Reset Going Low to Qo-a Low 


tRSQH | Reset Going High to Qo-s High 


tRSDL Reset Going Low to Do-8 Low 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


tRT Retransmit Pulse Width 


tRTS | Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


PARALLEL MODE FLAG TIMINGS 




Read High to Transitioning HF, AEF and FF-1 


Read Low to Transitioning AEF and EF+1 


Read Pulse Width after EF High 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF and FF-1 


Write High to Transitioning AEF and EF+1 


Write Pulse Width after FF High 


NOTE: 

1 . Values guaranteed by design, not tested. 


IDT721 03x65 
IDT721 04x65 


IDT721 03x80 
IDT721 04x80 
































































































































































































































IDT72103, IOT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V 


Commercial 
IDT721 03x35 
IDT721 04x35 

Parameter 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


SERIAL-INPUT MODE TIMINGS 


tS2 Serial Data In Set-up Time to SICP Rising Edge 


tH2 | Serial Data In Hold Time to SICP Rising Edge 


tS3 SIX Set-up Time to SICP Rising Edge 


tS4 | W Set-up Time to SICP Rising Edge 


W Hold Time to SICP Rising Edge 


Serial In Clock Width High/Low 


SI/PI Set-up Time to SICP Rising Edge 


SERIAL-OUTPUT MODE TIMINGS 


SO/PO Set-up Time to SOCP Rising Edge 


SOX Set-up Time to SOCP Rising Edge 




± 10%, Ta = -55°C to +1 25°C) 


Military Mil. and Com'l. 


IDT721 03x40 IDT721 03x50 
IDT721 04x40 IDT721 04x50 


Min. Max. Min. Max. 


Timing 
Unit Figure 


Serial Out Clock Width High/Low 


SERIAL MODE RECOVERY TIMINGS 


Irefso | Recovery Time SOCP after EF Goes High 


tRFFSi Recovery Time SICP after FF Goes High 


SERIAL MODE FLAG TIMINGS 


tsOCEF I SOCP Rising Edge (Bit 0- Last Word) to EF Low 




SOCP Rising Edge to FF-1, HF, AEF High 


SOCP Rising Edge to AEF, EF, EF+1 Low 


SICP Rising Edge (Last Bit-First Word) to EF High 




MWa5lHliCTa8Bl5WSii»B^HOTfilPllIiii 


SICP Rising Edge to EF+1, AEF High 


tsiCF | SICP Rising Edge to FF-1 , HF, AEF High 


SERIAL-INPUT MODE TIMINGS 


tPDi SICP Rising Edge to D (1) 


SERIAL-OUTPUT MODE TIMINGS 


SOCP Rising Edge to Q (1) 


tSQHZ | SOCP Rising Edge to SO at High-Z* 1 * 


tSOLZ 


tSQPD I SOCP Rising Edge to Valid Data on SO 


OUTPUT ENABLE/DISABLE TIMINGS 




Output Enable to Low-Z (Enable)* 11 


Output Enable to Data Valid (Qo-s) 


NOTE: 

1. Values guaranteed by design, not tested. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Commercial and Military 


Symbol Parameter 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


SERIAL-INPUT MODE TIMINGS 


Serial Data In Set-up Time to SICP Rising Edge 


Serial Data In Hold Time to SICP Rising Edge 


SIX Set-up Time to SICP Rising Edge 


W Set-up Time to SICP Rising Edge 


W Hold Time to SICP Rising Edge 


Serial In Clock Width High/Low 


SI/PI Set-up Time to SICP Rising Edge 


SERIAL-OUTPUT MODE TIMINGS 


SO/PO Set-up Time to SOCP Rising Edge 


SOX Set-up Time to SOCP Rising Edge 


R Set-up Time to SOCP Rising Edge 


R Hold Time to SOCP Rising Edge 


Serial Out Clock Width High/Low 


SERIAL MODE RECOVERY TIMINGS 


tREFSO I Recovery Time SOCP after EF Goes High 


tRFFSl Recovery Time SICP after FF Goes High 


SERIAL MODE FLAG TIMINGS 


tsocEF I SOCP Rising Edge (Bit 0- Last Word) to EF Low 


SOCP Rising Edge (Bit 0- First Word) to FF High 




SOCP Rising Edge to AEF, EF, EF+1 Low 


SICP Rising Edge (Last Bit-First Word) to EF High 


SICP Rising Edge (Bit 1-Last Word) to FF Low 


SICP Rising Edge to EF+1 , AEF High 


SICP Rising Edge to FF-1, HF, AEF High 


SERIAL-INPUT MODE TIMINGS 


tPDi I SICP Rising Edge to D* 1 * 


SERIAL-OUTPUT MODE TIMINGS 


SOCP Rising Edge to Q (1) 


tSQHZ I SOCP Rising Edge to SO at High-Z (1) 


tSOLZ 


tsoPD I SOCP Rising Edge to Valid Data on SO 


OUTPUT ENABLE/DISABLE TIMINGS 


tOEHZ 


Output Enable to Low-Z (Enable)' 1 * 


Output Enable to Data Valid (Oo-8) 


NOTE: 

1 . Values guaranteed by design, not tested. 


IDT721 03x65 
IDT721 04x65 


IDT721 03x80 
IDT721 04x80 


IDT721 03x120 
IDT72104X120 


Timing 
Unit Figure 



5 

25 

5 

5 

20 

5 

5 

22 

5 






12 


12 


12 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


GENERAL SIGNAL DESCRIPTION 

INPUTS: 

Data Inputs (D 0 -D 8 ) 

The parallel-in mode is selected by connecting the SI/PI pin 
to Vcc. Do-Ds are the data input lines. 

The serial-input mode is selected by grounding the SI/PI 
pin. The Do-Ds lines are control output pins used to program 
the serial word width. 

Reset (RS) 

Reset is accomplished whenever the RS input is taken to 
a low state. Both internal read and write pointers are set to the 
first location during reset. A reset is required after power up 
before a_write operation can take place. Both Read (R) and 
Write (W) inputs must be high during reset. 

Write (W) 

A write cycle is initiated on the falling edge of W provided 
the Full Flag (FF) is not asserted. Data set-up andhold times 
must be met with respect to the rising edge of W. Data is 
stored in the RAM array sequentially and independently of any 
on going read operation. 

When the FIFO is full, the FF will go low inhibiting further 
write operations to prevent data overflow. After a valid read 
operation is completed, the FF will go high after tRFF allowing 
a valid write to begin. 

Read (R) 

A read cycle is initiated on the falling edge of R, provided 
the EF is not set. Data is accessed on a first-in/first outbasis 
independent of any on going write operations. After R goes 
high, the Data Outputs (Qo-Qs) go to a high impedance 
condition until the next read operation. When all the data has 
been read from the FIFO, the EF will go low, and Qo-Qs will go 
to a high impedance state inhibiting further read operations. 
After the completion of a valid write operation, the EF will go 
high after tWEF allowing a valid read to begin. 

First Load/Retransmit (FL/RT) 

In the depth-expansion mode, the FL/RT pin is grounded to 
indicate th at it is t he first device loaded. In the single-device 
mode, the FL/RT pin acts as the retransmit input. The single- 
device mode is initiated by grounding the Expansion-In (XI) 
pin. 

The IDT721 03/721 04 can be made to retransmit data 
when the RT input is pulsed low. A retransmit operation will 
set the internal read pointer to the first location and will not 
affect the write pointer. During retransmit, R and W must be 
set high and the FF will be affected depending on the relative 
locations of the read and write pointers. This feature is useful 
when less than 2048/4096 writes are performed between 
resets. The retransmit feature is not available in the depth 
expansion mode. 


Expansion In (XI) 

The XI pin is grounded to indicate an operation in the the 
single-device mode. In the depth expansion or daisy-chain 
mode, the XI pin is connected to the XO pin of the previous 
device. 

Output Enable (OE) 

When QE is high, the parallel output buffers are tristated. 
When OE is low, both parallel and serial outputs are enabled. 

Serial Input (SI) 

Serial data is read into the serial input register via the SI pin. 
In both depth and serial width expansion modes, the serial- 
input signals of the different FIFOs in the expansion array are 
connected together. 

Serial Input Clock (SICP) 

Serial data is read into the serial input registeron the rising 
edge of the SICP signal. In both depth and serial width 
expansion modes, the SICP signals of the different FIFOs in 
the expansion array are connected together. 

Serial Output Clock (SOCP) 

New serial data bits are read from the serial output register 
on the rising edge of the SOCP signal. In both depth and serial 
width expansion modes, the SOCP signals of the different 
FIFOs in the expansion array are connected together. 

Serial Input Expansion (SIX) 

The SIX pin is tied high for single-device serial or parallel 
input operation. In a serial input configuration, the SIX pin of 
the least significant device is tied HIGH. The SIX pin of all 
other devices is connected to the Ds pin of the previous 
device. 

Serial Output Expansion (SOX) 

The SOX pin is tied high for single-device serial or parallel 
output operation. In a serial output configuration, the SOX pin 
of the least significant device is tied HIGH. The SOX pin of all 
other devices is connected to the Qs pin of the previous 
device. 

Serial/Parallel Input (Sl/PI) 

The SI/PI pin programs whether the IDT721 03/721 04 
accepts parallel or serial data as input. When this pin is low, 
the FIFO expects serial data and the Do-Ds pins become 
output pins used to program the write signal and the_serial 
input word width. For instance, connecting Ds to W^will 
program a serial word width of 7 bits; connecting Dz to W will 
program a serial word width of 8 bits and so on. 

Serial/Parallel Output (SO/PO) 

The SO/PO pin programs whether the IDT721 03/721 04 
outputs parallel or serial data. When this pin is low, the FIFO 
expects serial data and the Qo-Qs pins output signals used to 
program the read signal and the serial output word width. 
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OUTPUTS: 

Data Outputs (Qo-Qs) 

Data outputs for 9-bit wide data. These output lines are in 
a high impedance condition whenever R is in a high state. The 
serial output mode is selected by grounding the SO/PO pin. 
The Qo-Qs lines are control pins used to program the serial 
word width. 

Serial Output (SO) 

Serial data is output on the SO pin. In both depth and serial 
width expansion modes the serial output signals of the 
different FIFOs in the expansion array are connected 
together. Following reset, SO is tristated until the first rising 
edge of the Serial Out Clock (SOCP) signal. Data is clocked 
out least significant bit first. In the serial width expansion 
mode, SO is tristated again after the ninth bit is output. 

FuHFlag (FF) 

FF is asserted low when the FIFO is full. When the FIFO 
is full, the internal write pointer will not be incremented by any 
additional write pulses. 

Full Flag - Serial In Mode 

When the£IFO is loaded serially, the Serial In Clock (SICP) 
asserts the FF. On the second rising edge of the SICP for the 
last word in the FIFO, the FF will assert low, and it will remain 
asserted until the next read operation. Note that when the FF 
is asserted, the last SICP forthat word will have to be stretched 
as shown in Figure 23. 

Full Flag - Parallel-In Mode 

When the FIFO is in the Parallel-In mode, the falling edge 
of W asserts the FF (low). The FF is then de-asserted (high) 
by subsequent read operations - either serial or parallel. 


Full-Ml nus-O ne Flag (FF-1) 

The FF-1 flag is asserted low when the FIFO is one word 
away from being full. It will remain asserted when the FIFO is 
full. 

Expansion Out/Half-Full Flag ( XO/HF) 

In the single-device mode, the XO/HF pin operates as a HF 
pin when the XI pin is grounded. After half of the memory is 
filled, the HF will be set to low at the falling edge of the next 
write operation. It will remain set until the difference between 
the write pointer and read pointer is less than or equal to one- 
half of the FIFO total memory. The HF is then reset by the 
rising edge of the read operation. 


In the multiple-device mode, the X[pin is connected to the 

XO pin of the previous device. The XO pin signals a pulse to 
the next device when the previous device reaches the best 
location of memory in the daisy chain configuration. 

Almos t-Em pty or Almost-Full Flag (AEF) 

The AEF asserts low if there are 0 -255 or 1 793-2048 bytes 
in the IDT72103, 2K x 9 FIFO. The AEF asserts low if there 
are 0-51 1 or 3585-4096 bytes in the IDT721 04, 4K x 9 FIFO. 


Empty-Plus-One Flag (EF+1) 

In the parallel-output mode, the EF+1 flag is asserted low 
when there is one word or less in the FIFO. It will remain low 

when the FIFO is empty. 

ln_the serial-output mode, the EF+1 flag operates as an 

EF+2 flag. It goes low when the second to the last word is read 
from the RAM array and is ready to be shifted out. 

Empty Flag (EF) - Parallel-Out Mode 

When the FIFO is in the parallel out mode and there is only 
one word in the FIFO, the falling edge of the R line will cause 
the EF line to be asserted low. This is shown in Figure 6.J[he 
EF is then de-asserted high by either the rising edge of W or 
the rising edge of SICP, as shown in Figure 6. 

Empty Flag - Serlal-Out Mode 

The use of the EF is important for proper serial-out opera- 
tion when the FIFO is almost empty. The EF flag is asserted 
low after the first bit of the last word is shifted out. This is 
shown in Figure 22. 
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1. EF+1 acts as EF+2 in the serial out mode. 
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1 . All flags may change status during Reset, but flags will be valid at tRSC. 

Figure 2. Reset 




6 . 


12 







IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



1 . Data is valid on this edge. 

2. The Empty Flag is asserted by R in the Parallel-Out mode and is specified by Iref. The ER flag is deassorted by the rising edge of W. 

3. First rising edge of Write after EF is set 


Figure 6. Empty Flag Timings In Parallel Out Mode 



Figure 7. Full Flag Timings In Parallel-In Mode 
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Figure 8. Almost-Empty Flag Region Figure 9. Almost-Full Flag Region 
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Figure 11. Empty+1 Flag Timings 



Figure 12. Output Enable Timings 
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Figure 13. Expansion-Out 
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Figure 14. Expanslon-ln 



Figure IS. Read Data Flow-Through Mode 
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Figure 16. Write Data Flow-Through Mode 
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NOTES: 

1. For the stand alone mode, N 2 4 and the input bits are numbered Ojo N-1. 

2. For the recommended interconnections, Di is to be directly tied to W and the tS4 and tH4 requirements will bo satisfied. For users that modify W 
externally, tS4 and tm requirements have to be met. 

3. After SI/PI has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 

Figure 19. Write Operation In Serlal-ln Mode 



NOTES: 

1 . After SO/PO has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 

2. For single device: Read out the last bit before EF is asserted. 

For Serial Width Expansion mode: Read out the last bit of the current memory location from the active device. 

3. For single device: The operation starts after Reset. 

For Serial Width Expansion mode: Read the first bit of the current memory location from the active device. 

Figure 20. Read Operation In Serial-Out Mode 
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NOTES: 

1 . Parallel Read shown for reference only. Can also use serial output mode. 

2. The Empty Flag is de-asserted after the N-1 rising edge of SICP of the first serial-in word. In the Serial-Out mode, a new read operation can begin 
tREF SO i afte r EF goes HIGH. In the Parallel-Out mode, a new read operation can occur immedately after FF goes HIGH. 

3. The EF+1 Flag is de-asserted after the N-1 rising edge of SICP of the second serial-in word. 


Figure 21. Empty Flag and Empty+1 Flag De-assertlon In the Serial-In Mode 



NOTES: 

1 . Parallel write shown for reference only. Can also use serial input mode. 

2. The Empty Flag (EF) is asserted in Serial-Out mode by using the tsocEF parameter. This parameter is measured in the worst case condition from 
the rising edge of the SOCP used to clock data bit 0. Whenever EF goes LOW, there is only one word to be shifted out. In the Parallel-In mode, the 
EF flag is de-asserted by the rising edge of W. In the Serial-In mode, the EF flag is de-asserted by the rising edge of W. 

3. First Write rising edge after EF is set 

4. SOCP should not be clocked until EF goes HIGH. 


Figure 22. Empty Flag and Empty+1 Flag Assertion in the Serial-Out Mode (FIFO Being Emptied) 
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NOTES: 
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1 . The Full Flag is asserted in the Serial-In mode by using the tsiCFF parameter. This parameter is measured in the worst case condition from the rising 
edge of SICP followed by a (tPDi+tWFF) delay from the first rising edge of SICPof the last word. 

2. First Read rising edge after FF is set. 

3. SICP should not be clocked until FF goes HIGH. 


Figure 23. Full Flag and Full-1 Flag Assertion In the Serial-In Mode (FIFO Being Filled) 



NOTES: 

1 . The FIFO is full and a new read sequence is started. 

2. On the first rising edge of SOCP, the FF is de-asserted. In the Serial-In mode, a new write operation can begin following tRFFSi after FF, goes HIGH. 
In th e Par allel-In mode, a new write operation can occur immediately after FF goes HIGH. 

3. The FF-1 flag is de-asserted after the first SOCP of the second serial word. 


Figure 24. Full Flag and Full-1 Flag De-assertlon in the Serial-Out Mode 
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Figure 25. Half-Full, Atmost-Full and Almost-Empty Timings for Serlal-ln Mode 



Figure 26. Half-Full, Almost-Full and Almost-Empty Timings for Serlal-Out Mode 


6.7 


20 








IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


OPERATING DESCRIPTION 

PARALLEL OPERATING MODES: 

Parallel Datajnput 

By setting SI/PI high, data is written into the FIFO in parallel 
through the Do-Ds input data lines. 

Parallel Data Output 

By setting SO/PO high, the parallel-out mode is chosen. In 
the parallel-out mode, as shown in Figure 4, data is available 
tA after the falling edge^of R and the output bus Q goes into 
high impedance after R goes high. 

Alternately, the user can access the FIFO by keeping R low 
and enabling data on the bus by asserting OE. WhenR is low, 
the OE is high and the output bus is tri-stated. When R is high, 
the output bus is disabled irrespective of OE. The enable and 
disable timings for OE are shown in Figure 12. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Single Device Mode 

A single ID1 721 03/721 04 may be used when application 
requirementsarefor2048/4096wordsorless. ThelDT72103/ 
72104 is_in the Single Device Configuration when the Expan- 
sion In (XI) contro l input is grounded (See Figure 27). In this 
mode, the HF/XO is used as an Half-Full flag. 

Width Expansion Mode 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags can be detected from any one of the connected devices. 
Figure 28 demonstrates an 18-bit word width by using two 
IDT721 03/721 04s. Any word width can be attained by adding 
additional IDT721 03/721 04. 


HALF-FULL FLAG 


\fcc up Vfcc 


(SI/PI) 


(SO/PO) 

IDT 

72103/04 

WRITE (Wj 

( (R) READ 

/9 N 

9/ K 

DATAin / (D) ) 

(Q) / DATA out ) 

/ y 

1 FULL FLAG (FF) 

- 7 / 

(EF) EMPTY FLAG , 

, FULL-MINUS-ONE (FM) 

(EF+1) EMPTY-PLUS-ONE, 

t ALMOST FULL (AEF) 

(AEF) almost EMPTY, 

RESET (RS) , 

f (RT) RETRANSMIT 


,(OE) OUPUT ENABLE 



EXPANSION IN (XI) 


Figure 27. Block Diagram of Single 2048 x 9/4096 x 9 FIFO in Parallel Mode 
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INPUT CONFIGURATION TABLE 


Pin 

Parallel 

Input 

Serial Input 

Single 

Device 

Width Expansion 

Least Significant 
Device 

All Other 

Devices 

Most Significant 
Device 

ST/PI 

HIGH 

LOW 

LOW 

LOW 

LOW 

SI 

HIGH 

Input Data 

Input Data 

Input Data 

Input Data 

SICP 

HIGH 

Input Clock 

Input Clock 

Input Clock 

Input Clock 

SIX 

HIGH 

HIGH 

HIGH 

Da of next least 
significant device 

Da of next least 
significant device 

W 

Write Control 

Di 

Di of most 
significant device 

Di of most 
significant device 

Di of most 
significant device 

Do-Da 

Input Data 

No connect 
except Di 

No connect except D8 

No connect except Ds 

No connect except Di 

Di' 1 ’ 

— 

W 

— 

— 

W of all devices 

Da 

— 

— 

— 

SIX of next most 
significant device 

SIX of next most 
significant device 


NOTE: 2753 U 13 

1 . Di refers to the most significant bit of the serial word. If multiple devices are width cascaded, Di is the most significant bit from the most significant 
device. 


OUTPUT CONFIGURATION TABLE 


Pin 

Parallel 

Input 

Serial Input 

Single 

Device 

Width Expansion 

Least Significant 
Device 

All Other 

Devices 

Most Significant 
Device 

SO/PO 

HIGH 

LOW 

LOW 

LOW 

LOW 

so 

HIGH 

Output Data 

Output Data 

Output Data 

Output Data 

SOCP 

HIGH 

Output Clock 

Output Clock 

Output Clock 

Output Clock 

sox 

HIGH 

HIGH 

HIGH 

Qa of next least 
significant device 

Q8 of next least 
significant device 

R 

Read Control 

Qi 

Qi of most 
significant device 

Qi of most 
significant device 

Di of most 
significant device 

Qo-Qa 

Output Data 

No connect 
except Di 

No connect except Q8 

No connect except Qa 

No connect except Qi 

Qi* 1 ) 

— 

R 

— 

— 

W of all devices 

Qa 

— 

— 

SOX of next most 
significant device 

SOX of next most 
significant device 

— 


NOTE: 2753 M14 

1 . Qi refers to the most significant bit of the serial word. If multiple devices are width cascaded, Qi is the most significant bit from the most significant 
device. 
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NOTE: 

1 . Flag detection is accomplished by monitoring all the flag signals of either (any) device used in the width expansion configuration. Do not connect any 
flag signals together. 

Figure 28. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion In Parallel Mode 


TRUTH TABLES 

TABLE 2: RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION IN PARALLEL MODE 


Mode 

Inputs* 2 * 

Internal Status 0 * 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

AEF.EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment 0 * 

Increment 0 * 

X 

X 

X 


NOTES: 2753 tx is 

1 . Pointer will increment if appropriate flag is HIGH. 

2 . R5 = Reset Input, FORT = First Load/Retransmit, FF = Empty Flag Output, FF = Full Flag Output, XT = Expansion Input. 
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Depth Expansion (Daisy Chain) Mode 

The IDT72103/4 can be easily adapted to applications 
where the requirements are forgreaterthan2048/4096words. 
Figure 29 demonstrates Depth Expansion using three 
IDT72103/4s. Any memory depth can be attained by adding 
additional IDT72103/4s. The IDT72103/4 operates in the 
Depth Expansion configuration when the following condi- 
tions are met: 

1 . The first device must be designated by grounding the 
First Load (FL) control input pin. 


2. All other devices must have the FL pin in the high state. 

3. The Expansion Out (XO) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See 
Figure 29. 

4. External logic is needed to generate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the OR- 
ing of all EFs and OR-ing of all FFs (i.e., all must be set 
to generate the correct composite FF or E F). See 
Figure 29. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion mode. 


FULL 



NOTE: 

1 . ST/PI and SO/PO pins are tied to Vcc. 


Figure 29. Block Diagram of 6,144 x 9/12,288 x 9-FIFO Memory, Depth Expansion In Parallel Mode 
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Bidirectional Mode achieved by pairing IDT721 03/4 as shown in Figure 30. Both 

Applications requiring data buffering between two systems Depth Expansion and Width Expansion may be used in this 
(each system capable of Read and Write operations) can be mode. 



SYSTEM B 


2573 drw 33 


NOTE: 

1 . SI/PI and SO/PO pins are tied to Vcc. 


Figure 30. Bidirectional FIFO Mode 


Compound Expansion Mode 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 31). 



2753 drw 34 

NOTE: 

1 . SI/PI and SO/PO pins are tied to Vcc. 

2. For depth expansion block see DEPTH EXPANSION Section and Figure 29. 

3. For Flag Detection see WIDTH EXPANSION SECTION and Figure 28. 


Figure 31. Compound FIFO Expansion 
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TABLE 3: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs* 2 * 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Retransmit all 
Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 2753 ttie 

1. Xf is connected to XO of previous device. 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, XI = Expansion Input. 


SERIAL OPERATING MODES: 

Serial Data Input 

The Serial Input mode is selected by grounding the SI/PI 
line. The Do-8 lines are then outputs which are used to 
program the width of the serial word. They are tapsof f a digital 
delay line which, are meantjor connection to the W input. For 
instance, connecting D6 to_W will program a serial word width 
of 7 bits, connecting D7to W will program a serial word width 
of 8 bits and so on. 

By programming the serial word width, an economy of 
clock cycles is achieved. As an example, if the word width is 
6 bits, then on every 6th clock cycle the serial data register is 
written in parallel into the FIFO RAM array. Thus, the possible 
clock cycles for an extra 3 bits of width in the RAM array are 
not required. 

The SIX signal is used for Serial-In Expansion. When the 
serial word width is 9 or less, the SIX input must be tied HIGH. 
When more than 9 bits of serial word width is required, more 
than one device is required. The SIX input of the least 
significant device must be tied HIGH. The Ds pin of the least 
significant device must be tied to SIX of the next significant 
device. In other words, the SIX input of the most significant 
and intermediate devices must always be connected to the Ds 
of the next least significant device. 

Figure 32 shows the relationship of the SIX, SICP and 
Do- 8 lines. In the stand alone case (Figure 32), on the first 
LOW-to-HIGH of SICP, the Di- 7 lines go LOW and the DO line 
remains HIGH. On the next SICP clock edge, the Di goes 


HIGH, then D 2 and so on. This continues until the D line, which 
isconnected to W, goes HIGH. On the next clock cycle, after 
W is HIGH, all of the D lines go LOW again and a new serial 
word input starts. 

In the cascaded case, the first LOW-to-HIGH SICP clock 
edge for a serial word will cause all timed outputs (D) to go 
LOW except for Do of the least significant device. The D 
outputs of the least significant device will go high on consecu- 
tive clock cycles until Ds. When Ds goes HIGH, the SIX of the 
next device goes HIGH. On the next cycle after the SIX input 
is brought HIGH, the Do goes HIGH; then on the next cycle Di 
and so on. A Di output from the most significant device is 
issued to create the W for all cascaded devices. 

The minimum serial word width is 4 bits and the maximum 
is virtually unlimited. 

When in the Serial mode, the Least Significant Bit of a serial 
stream is shifted in first. If the FIFO output is in the Parallel 
mode, the first serial bit will come out on Qo. The second bit 
shifted in is on Qi and so on. 

In the Serial Cascade mode, the serial input (SI) pins must 
be connected together. Each of the devices then receives 
serial information together and uses the SIX and Do-8 lines to 
determine whether to store it or not. 

The example shown in Figure 34 shows the interconnec- 
tions for a serializing FIFO that transfers data to the internal 
RAM in 16-bit quantities (i.e. every 16 SICP cycles). This 
corresponds to incrementing the write pointer every 1 6 SICP 
cycles. 
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SINGLE DEVICE SERIAL INPUT CONFIGURATION 


SERIAL-IN CLOCK 
SERIAL-IN DATA 
Vcc 


GND Vcc 


i L 



SICP SI/PI SO/PO 

SI IDT72103/4 Q 0 . 7 

SIX 

W Do Di D2 D 3 D4 Ds De D7 Ds 




‘ 1 1 1 1 1 II 

\ 


Tf- 


01234567012345670 

»AAA/WWWWWVW\ 

Do-1 

-A/ \y \_ 

\ r v. 

/ \ / \_ 

-a. r \ / \_ 

*a / \ _y v_ 

°a 

/ \ / \_ 
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Figure 32. Serlal-ln Mode Where 8-Blt Parallel Output Data Is Read 


SERIAL DATA IN DATA IN/TIMED 



Figure 33. Serial-Input Circuitry 
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SERIAL INPUT WIDTH EXPANSION 


GND Vcc GND Vcc 



PARALLEL 

OUTPUT 

0 1 7 8 9 10 14 15 0 

s 00 " A/VWVVW\ 

Da OF FIFO #1 
AND SIX OF 
FIFO #2 

Da OFFIFO #2 
AND W OF 
FIFO #1 AND 
FIFO #2 


Figure 34. Serlal-ln Configuration for Serlal-ln to Parallel-Out Data of 16 bite 
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SERIAL INPUT WITH DEPTH EXPANSION 



NOTE: 

1 . All 5T/PI pins are tied to GND and SO/PO pins are tied to Vcc. OF is tied LOW. For FF and FF connections see Figure 1 7. 


Figure 35. An 8K x 8 Serlal-ln, Parallel-Out FIFO 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 


SERIAL 
DATA INI 


SERIAL 

INPUT 

CLOCK 


PO-8 


P9-17 


P 18-23 


PARALLEL QATA OUT 

NOTE: ___ 

1 . All ST/PI pins are tied to GND. SO/PO pins are tied to Vex. For FF and EF connections see Figure 1 7. 

Figure 36. An 8K x 24 Serlal-ln, Parallel-Out FIFO Using Six IDT72104s 



-READ 


Serial Data Output 

The Serial Output mode is selected by setting the SO/PO 
line low. When in the SeriaFOut mode, one of the Q 0-2 lines 
should be used to control the R signal. In the Serial-Out mode, 
the Qo- 8 are taps off a digital delay line. By selecting one of 
these taps and connecting n to the input, thewidthof the serial 
word to be read and shifted is programmed. For instance, if 
the Os line is connected to the R input, on every sixth clock 
cycle a new word is read from the FIFO RAM array and begins 
to be shifted out. The serial word is shifted out Least 
Significant Bit First. If the input mode of the FIFO is parallel, 
the information that was written into the Do bitwill come out as 
the first bit of the serial word. The second bit of the serial 
stream will be the Di bit and so on. 

In the stand alone case, the SOX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SOCP clock, all of the 
Q outputs except for Qo go LOW and a new serial word is 
started. On the next clock cycle, Qi will go HIGH, Q 2 on the 
next clock cycle and so on, as shown in Figure 37. This 
continues until the Q line, shich is connected to R, goes HGIH 
at which point all of the Q lines go LOW on the next clock and 
a new word is started. 


In the cascaded case, word width of more than 9 bits can 
be achieved by using more than one device. By tieing the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent deviced to Qs of the previous devices, a cas- 
caded serial word is achieved. On the first LOW-to-HIGH 
clock edge of SOCP, all the lines except for Qo. Just as in the 
stand alone case, on each consecutive clock cycle, each Q 
line goes HIGH in the order of least to most significant. When 
Q8 (which is connected to the SOX input of the next device) 
goes HIGH, the Do of that device goes HIGH, thus cascading 
from one device to the next. The Q line of the most significant 
device, which programs the serial word width, is connected to 
all R inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is tri-stated, only 
the device which is currently shifting out is enabled and driving 
the 1 -bit bus. 

Figure 39 shows an example of the interconnections for a 
16-bit serialized FIFO. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SINGLE DEVICE SERIAL OUTPUT CONFIGURATION 

VCC GND PARALLEL DATA IN 


I 1 I 


SERIAL-OUT CLOCK * 

SERIAL-OUT DATA * 

Vcc * 

SOCP SI/CP SO/PO Do-7 

SO IDT72 103/4 OE 

SOX 

R Qo Ql 02 Q3 Q4 Q5 Q6 Q7 Q8 

►GND 

-cp AAAAA/ 

Qo=1 

f rr i if i i" | i 

3 4 5 6 7 0 

wvw\ 

5 6 7 0 1 2: 

WWW 


w 

\_ 

Q2 “\ / 

\ J 

\_ 

03 “A r 

\ 

/ \ 


° 4 \ r 

\ 

_J Y_ 

Qe \ 

/ \ 

/ \ 


w 


fi ~\ 

w 




2753 drw40 


NOTE: 

1 . Input data is loaded in 8-bit quantities and read out serially. 

Figure 37. Serial-Out Configuration 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT ft 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SOCP-SERIAL OUTPUT FROM 

OUTPUT CLOCK RAM ARRAY 



PARALLEL-OUT DATA/ 

TIMED OUTPUT QO-0 2753dn«41 


Figure 38. Serial-Output Circuitry 


SERIAL-OUTPUT 

CLOCK 

Vcc 


PARALLEL DATA IN 
16-BITS WIDE 



0 1 7 8 9 10 14 15 0 

socp /YA/WVVW\ 

q 8 of FIFO#1 
AND SOX OF 
FIFO #2 
Qs OF FIFO #2 
AND R OF FIFO 
#1 AND FIFO #2 

NOTE: 

1 . The parallel Data In is tied to Do-e of FIFO #1 and Do-e of FIFO #2. 

Figure 39. Serial-Output for 1 6-Blt Parallel Data In 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT A 4096 x 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SERIAL OUTPUT WITH DEPTH EXPANSION 



NOTE: 

1 . All ST/PI pins are tied to Vcc and 35/PO pins are tied to GND. 51: is tied LOW. For FF and FF connections see Figure 1 7. 

Figure 40. An 8K x 8 Parallel-In Serial-Out FIFO 


SERIAL IN AND SERIAL OUT WITH WIDTH AND DEPTH EXPANSION 


FULL 

FLAG 


EMPTY. 

FLAG 



NOTE: 

1 . All RS pins are connected together. All OF pins are connected LOW. All Sl/PI and FO/PO pins are grounded. 



Figure 41. 128K x 1 Serial-In Serial-Out FIFO 















IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

40-pin Plastic DIP 
40-pin CERDIP 

40-pin Plastic Leaded Chip Carrier 
40-pin Leadless Chip Carrier 


Commerical Only (50MHz serial shift rate) 

Military (47MHz serial shift rate) 

Com’l. & Mil. (40MHz serial shift rate) 

Com’l. & Mil. (33MHz serial shift rate) 

Com’l. & Mil. (28MHz serial shift rate) 

Com’l. & Mil. (25MHz serial shift rate) 


Low Power 
Standard Power 

2048 x 9-Bit Configurable Parallel-Serial FIFO 
4096 x 9-Bit Configurable Parallel-Serial FIFO 

2753 drw 45 
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CMOS PARALLEL-TO-SERIAL FIFO IDT72105 

Hi 

I dt) 


256x16,512x16,1024x16 IDT72115 



IDT72125 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• 15ns parallel port access time, 25ns cycle time 

• 50MHz serial output shift rate 

• Wide x16 organization offering easy expansion 

• Low power consumption (50mA typical) 

• Least/Most Significant Bit first read selected by asserting 
the FL/DIR pin 

• Featuring five memory status flags: Empty, Full, Half-Full, 
Almost-Empty and Almost-Full 

• Dual-port zero fall-through architecture 

• Available in 28-pin 300 mil plastic and ceramic DIP, 28- 
pin SOIC and 32-pin PLCC 

• Military product compliant to Mil-STD-883, Class B 


DESCRIPTION: 

The IDT721 05/721 15/721 25s are very high speed, low 
power dedicated parallel-to-seria! FIFOs. These FIFOs 
possess a 16-bit parallel input port and a serial output port 
offering 256, 512 and IK word depths, respectively. 

The ability to buffer wide word widths (xl 6) make these 
FIFOs ideal for laser printers, FAX machines, local area 
networks (LANs), video storage and disk/tape controller 
applications. 

Expansion in width and depth can be achieved using 
multiple chips. IDT’s unique serial expansion logic (RSIX, 
RSOX, FL/DIR) makes this possible using a minimum of pins. 

The unique serial output port is driven by one data pin (SO) 
and one clock pin (SOCP). The Least Significant or Most 
Significant Bit can be read first by programming the DIR pin 
after a reset. 

Monitoring the FIFO is eased by the availability of five 
status flags: Empty, Full, Half-Full, Almost-Empty and 
Almost-Full. The Full and Empty flags prevent any FIFO data 
overflow or underflow conditions. The Half-Full Flag is 
available in both single and expansion mode configurations. 
The Almost-Empty and Almost-Full Flags are available only 
in a single device mode. 

The IDT721 05/1 5/25 are fabricated using IDT’s leading 
edge, submicron CEMOS™ technology. Military grade prod- 
uct is manufactured in compliance with the latest revision of 
Mil-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


RS W Do-i5 



SOCP SO 2665 drw 01 

CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AUGUST 1990 


01990 Integrated Device Technology, Inc. 
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IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-S ERIAL CMOS RFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



Vcc 

Dl5 

Dl4 

Dl3 

Dl2 

Dn 

Dio 

Do 

Da 

RS 

SO 

SOCP __ 
RSOX/AEF 
FUDIR 



2665diw02 


PLCC 
TOP VIEW 


PIN DESCRIPTIONS 


Symbol 

Name 


Description 

Do— Di5 

Inputs 

1 

Data inputs for 16-bit wide dpta. 

r§ 

Reset 

1 

When R5is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. FF and FfFgo HIGH. FF and AEF go LOW. A reset is required before an Initial WRITE 
after power-up. Wmust be high during the R5 cycle. Also the First Load pin (FL) is programmed 
only during Reset. 

w 

Write 


A write cycle is initiated on the falling edge of WRITE if the Full Flag (FF) is not set. Data set-up 
and hold times must be adhered to with respect to the rising edge of WRITE. Data is stored in 
the RAM array sequentially and Independently of any ongoing read operation. 

SOCP 

Serial Output 
Clock 

1 

A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (F^ Is not set. In 
both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

FL/DIR 

First Load/ 
Direction 

1 

This Is a dual purpose input used in the width and depth expansion configurations. The First 
Load (FI) function is programmed only during Reset (RS) and a LOW on FL indicates the first 
device to be loaded with a byte of data. All other devices should be programmed HIGH. The 
Direction (DIR) function is programmed during operation after Reset and tells the device whether 
to read out the Least Significant or Most Significant bit first. 

RSIX 

Read Serial In 
Expansion 

1 

In the single device configuration, RSIX is set HIGH. In depth expansion or daisy chain 
expansion, RSIX is connected to RSOX (expansion out) of the previous device. 

SO 

Serial Output 

O 

Serial data is output on the Serial Output (SO) pin. Data is clocked out LSB or MSB depending 
on the Direction pin programming. During Expansion the SO pins are tied together. 

FF 

Full Flag 

o 

When FF goes LOW, the device is full and further WRITE operations are inhibited. When FF is 
HIGH, the device is not full. 

EF 

Empty Flag 

o 

When EFgoes LOW, the device Is empty and further READ operations are inhibited. When EF is 
HIGH, the device is not empty. 

hF 

Half-Full Flag 

o 

When HF is LOW, the device is more than half-full. When FTP is HIGH, the device is empty to 
half-full. 

rsox/aeF 

Read Serial 

Out Expansion 
Almost-Empty, 
Almost-Full 

Flag 

1 

This Is a dual purpose output. In the single device configuration (RSIX HIGH), this is an AEF 
output pin. When AEF Is LOW, the device is empty-to-(1/8 full -1) or (7/8 full +1)-to-full. When 
AEF is HIGH, the device is 1/8-fuil up to 7/8-full. In the Expansion configuration (RSOX 
connected to RSIX of the next device) a pulse is sent from RSOX to RSIX to coordinate the 
width, depth or daisy chain expansion. 

Vcc 

Power Supply 


Single power supply of 5V. 

GND 

Ground 


Single ground of 0V. 
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IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


STATUS FLAGS 


Number of Words In FIFO 

FF 

SEF 

HF 

FF 

IDT72105 

IDT72115 

IDT72125 

0 

0 

0 

H 

L 

H 

L 

1-31 

1-63 

1-127 

H 

L 

H 

H 

32-128 

64-256 

128-512 

H 

H 

H 

H 

129-224 

257-448 

513-896 

H 

H 

L 

H 

225-255 

449-511 

897-1023 

H 

L 

L 

H 

256 

512 

1024 

L 

L 

L 

H 
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ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

mr» 

Vterm 

Terminal 

Voltage with 
Respect to GND 

-0.5 to + 7.0 

-0.5 to + 7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

•c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstq 

Storage 

Temperature 

-55 to + 125 

-65 to + 155 

-c 

Iout 

DC Output 
Current 

50 

50 

mA 


NOTE: 2665 lb! 03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability! 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

i.MI.'W 

ESS 

EEE9 


Vccc 

Commercial Supply 
Voltage 

H 

m 

5.5 

V 

VCCM 

Military Supply 
Voltage 

H 

22| 

5.5 

V 

GND 

Supply Voltage 

0 

0 

mm 

mm 

VlH 

Input High Voltage 
Commercial 

m2 

— 

— 

V 

VlH 

Input High Voltage 
Military 

2.2 

— 

— 

■ 

Vil* 1 ) 

Input Low Voltage 
Commercial & 
Military 

““ 


0.8 

V 


NOTE: 2665 tbl 04 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial Vcc - 5.0V ± 10%, Ta = 0°C to +70°C; Military Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT721 05/1DT721 1 5/ 
IDT72125 

Commercial 

Min. Typ. Max. 

IDT72105/1DT72115/ 

IDT72125 

Military 

Min. Typ. Max. 

Unit 

1 nd) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

Iol< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1“ Voltage Iout « -2mA< 5 ) 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic “0" Voltage IOUT = 8mA< 6 ) 

— 

— 

0.4 

— 

— 

0.4 

V 

ICC1 

Power Supply Current 

— 

50 

100 

— 

75 

125 

mA 

ICC2< 3 ) 

Average Standby Current 
(W=RS = FL/DIR - Vih)(SOCP - Vil) 

— 

4 

8 


4 

12 

mA 

ICC3 (3-4.7) 

Power Down Current 

— 

1 

6 

— 

1 

8 

mA 



NOTES: 2665 M 05 

1. Measurements with 0.4 s Vin s Vout. 

2. SOCP S Vil, 0.4 S Vout £ Vcc. 

3. Icc measurements are made with outputs open. 

4. R§ = FODIR = W = Vcc - 0.2V; SOCP £ 0.2V; all other inputs > Vcc - 0.2 or £ 0.2V. 

5. For SO, Iout = -4mA. 

6. For SO, Iout = 16mA. 

7. Measurements are made after reset. 
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IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V± 10%, TA = -55°C to +125°C) 





COM'L 

1 COMMERCIAL AND MILITARY ! 


Symbol 

Parameter 

Figure 

72105L15 
72115L15 
721 25 LI 5 
Min. Max. 

72105x25 
72115x25 
72125x25 
Min. Max. 

72105x50 
72115x50 
72125x50 
Min. Max. 

72105x80 
72115x80 
72125x80 
Min. Max. 

Unit 

ts 

Parallel Shift Frequency 

— 

— 

40 

— 28.5 

— 15 

— 

10 

MHz 

tSOCP 

Serial Shift Frequency 

— 

— 

50 

— 50 


40 

— 

28 

MHz 

1 PARALLEL INPUT TIMINGS ( 

two 

Write Cycle Time 

2 

| 25 

— 

| 35 — 

| 65 — 

100 

— 

ns 

tWPW 

Write Pulse Width 

2 

LJ5 -J 

25 

— 

50 

— 

80 

— 

ns 

tWR 

Write Recovery Time 

2 

lio 

— 

| 10 — 

15 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

2 

| 10 — 

12 

— 

15 

— 

| 15 — | 

ns 

tDH 

Data Hold Time 

2 

0 

— 

0 

— 

j 2 — 

5 

— 

ns 

tWEF 

Write High to FF High 

5, 6 

— 

30 

— 

35 


45 | 

— 

50 

ns 

tWFF 

Write Low to FF Low 

4,7 

— 

30 

— 

35 

| — 45 

— 

50 

ns 

tWF 

Write Low to T ransitioning FIF, AFF 

8 

— 

30 

| — 35 

— 

45 

— 

50 

ns 

tWPF 

Write Pulse Width After FF High 

7 

15 

— 

25 

— 

50 

— 

80 

— 

ns 

| SERIAL OUTPUT TIMINGS j 

tSOCP 

Serial Clock Cycle Time 

3 

20 

— 

20 

— 

L 25 -J 

35 

— 

ns 

tsocw 

Serial Clock Width High/Low 

3 

. 8 

— 

8 

— 

1 10 

— 

15 

— 

ns 

tSOPD 

SOCP Rising Edge to SO Valid Data 

3 

— 

14 

— 

14 

| — 15 | 

— 

17 

ns 

tSOHZ 

SOCP Rising Edge to SO at High Zf’> 

3 

3 

14 

3 

14 

3 

15 

3 

17 

ns 

tSOLZ 

SOCP Rising Edge to SO at Low Z (1) 

3 

3 

14 

3 

14 

3 

15 

3 

17 

ns 

tSOCEF 

SOCP Rising Edge to FF Low 

5,6 

— 

35 

— 

35 

| — 45 

— 

50 

ns 

tSOCFF 

SOCP Rising Edge to FF High 

4,7 

— 

35 

— 

35 

— 

45 

— 

50 

ns 

tSOCF 

SOCP Rising Edge to Transitioning 
FlF,AEF 

8 

— 

35 

— 

35 

— 

45 

— 

50 

ns 

tREFSO 

SOCP Delay After FF High 

6 

35 

— 

| 35 — j 

65 

— 

100 

— 

ns 

| RESET TIMINGS | 

tRSC 

Reset Cycle Time 

1 

25 

— 

35 

— 

| 65 — 

100 

— 

ns 

tRS 

Reset Pulse Width 

1 

15 

— 

25 

— 

50 

— 

80 

— 

ns 

tRSS 

Reset Set-up Time 

1 

15 

— 

25 

— 

50 

— 

80 — 

ns 

tRSR 

Reset Recovery Time 

1 

10 

— 

10 

— 

15 

— 

20 — 

ns 

| EXPANSION MODE TIMINGS 1 

tFLS 


9 

i 7 

— | 

7 

— 

8 

— 

10 

— 

ns 

tFLH 

FL Hold Time to RS Rising Edge 

9 

| 0 — | 

0 

— 

2 

— 

5 

— 

ns 

tDIRS 

DIR Set-up Time to SOCP Rising 

Edge 

9 

10 

— 

10 

— 

12 

— 

10 

— 

ns 

tDIRH 

DIR Hold Time from SOCP Rising 

Edge 

9 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tSOXDI 

SOCP Rising Edge to RSOX Rising 
Edge 

9 

— 

15 

— 

15 

— 17 

— 

20 

ns 

tSOXD2 

SOCP Rising Edge to RSOX Falling 
Edge 

9 

— 

15 

— 

15 

— 

17 

— 

20 

ns 

tsixs 

RSIX Set-up Time to SOCP Rising 

Edge 

9 

5 

— 

5 — 

8 

— 

15 

— 

ns 

tSIXPW 

RSIX Pulse Width 

9 

10 

— 

10 — 

15 

— 

20 — 

ns 


NOTE: 2665 W 06 

1 . Guaranteed by design minimum times, not tested. 

































































































































































































































































IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 X 16 PARALLEL-TO-SERIAL CMOS FIFO 


AC TEST CONDITIONS 

Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure A 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TO 

OUTPUT 

PIN 


6800 < ± 30pF 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 
Symbol Parameter* 1 ) Conditions 
On Input Capacitance Vin - OV 

COUT Output Voltt - OV 

Capacitance 

NOTE: 

1. This parameter is sampled and not 100% tested. 


Max. Unit 


or equivalent circuit 
Figure A. Output Load 

'Indudes jig and scope capacitances. 


FUNCTIONAL DESCRIPTION 
Parallel Data Input 

The device must be reset before beginning operation so 
that all flags are set tojnitial state. In width or depth expansion 
the First Load pin (FL/) must be programmed to indicate the 
first device. 

The data is written into the FIFO in parallel through the 
Do- 15 input data lines. A write cycle is initiated on the failing 
edge of the WriteJW) signal provided the Full Flag (FF) is not 
asserted. Jfthe W signal changes from H IGH-to-LO W and the 
Full Flag (FF) is already set, the write line is inhibited internally 
from incrementing the write pointer and no write operation 
occurs. 

Data set-up and hold times must be metwith respect to the 
rising edge of Write. On the rising edge of W, the write pointer 
is incremented. Write operations can occur simultaneously or 
asynchronously with read operations. 


Serial Data Output 

The serial data is output on the SO pin. The data is clocked 
out on the rising edge of SOCP providing the Empty Flag (EF) 
is not asserted. If the Empty Flag is asserted then the next 
data word is inhibited from moving to the output register and 
being clocked out by SOCP. 

The serial word is shifted out Least Significant Bit or Most 
Significant Bit first, depending on the FL/DIR level during 
operation. A LOW on DIR will cause the Least Significant Bit 
to be read out first. A HIGH on DIR will cause the Most 
Significant Bit to be read out first. 






AEF, EF 



FLAG 

STABLE 


FLAG 

STABLE 


1 . EF, FF, FiF and AEF may change status during Reset, but flags will be valid at tRsc. 

2. SOCP should be in the steady low or high during tRSS. The first low-high (or high-low) transition can begin after tRSR. 


Figure 1. Reset 
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IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 










f* 1 DS 

Figure 2. Write Operation 



(First Device in Width Expansion Mode) 


(Single Device Mode or Second 
Device in Width Expansion Mode) 


NOTE: . r ‘° uru n ^ 

1 . In Single Device Mode, SO will not tri-state except after reset. 

Figure 3. Read Operation 

, LAST WRITE , , FIRST READ , ADDITIONAL READS , FIRST WRITE , 



Figure 4. Full Flag from Last Write to First Read 


ADDITIONAL 

LAST READ . NO READ .FIRST WRITE. WRITES ■ FIRST READ . 



SO VALID 


NOTE; 

1 . SOCP should not be clocked until EF goes high. 

Figure 5. Empty Flag from Last Read to First Write 
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IDT72105, IDT72115, IDT72125, 

256 x 16, 512 x 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



so \A/N DATA OUT VALID 

NOTE: — _ “ ”~™ 

1 . Single Device Mode will not tri-state but will retain the last valid data. 


HALF-FULL (1/2) 


Figure 7. Full Boundary Condition Timing 


HALF-FULL + 1 



/ w w 


ALMOST-FULL (7/8 FULL + 1) 


ALMOST-EMP7Y 

AEF (1/8 FULL -1) 


ALMOST-EMPTY 
(1/8 FULL - 1) 


Figure 8. Half-Full, Almost-Full and Almost-Empty Timings 
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Figure 9. Serial Read Expansion 


OPERATING CONFIGURATIONS 
Single Device Mode 

The device must be reset before beginning operation so 
that all flags are set to location zero. In the standalone case, 
the RSIX line is tied HIGH and i ndica tes single devi ce op era- 
tion to the device. The RSOX/AEF pin defaults to AEF and 
outputs the Almo st-Empty and Almost-Full Flag. 


Width Expansion Mode 

In the cascaded case, word widths of more than 1 6 bits can 
be achieved by using more than one device. By tying the 
RSOX and RSIX pins together, as shown in Figure 1 1 , and 
programming which is the Least Significant Device, a cas- 
caded serial word is achieved. The Least Significant Device 


PARALLEL DATA in 


i 




Do-15 

Vcc ► 

RSIX 

RSOX/AEF 

SERIAL OUTPUT CLOCK ► 

SOCP 

SO 


Figure 10. Single Device Configuration 


ALMOST-EMPTY/FULL FLAG 
SERIAL DATA OUT 

2665 drw 13 
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Inputs 

Internal Status 

Outputs 

Modo 

FS 

Ft 

DIR 

Road Pointer 

Write Pointer 

EEF.FF 

FF 

RF 

Reset 

0 

X 

X 

Location Zero 

Location Zero 

0 

1 

1 

Read/Write 

1 

X 

0,1 

Increment^ 1 2 ) 

Increment! 1 ) 

X 

X 

X 


NOTE: 26651W09 

1 . Pointer will increment if appropriate flag is HIGH. 


Table 1. Reset and First Load Truth Table-Single Device Configuration 


is programmed by a LOW on the FL/DIR pin duringmset. All 
otherdevices should be programmed HIGH on the FL/DIR pin 
at reset. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1-bit bus. NOTE: After reset, the level on the 


FL/DIR pin decides if the Least Significant or Most Significant 
Bit is read first out of each device. __ 

The three flag outputs, Empty (EF), Half-Full (HF) and 
Full (FF), should be taken from the Most Significant Device (in 
the example, FIFO #2). The Almost-Empty and Almost-Full 
Flags are not available due to using the RSOX pin for 
expansion. 


PARALLEL DATA in 


SERIAL OUTPUT CLOCK 


Do-15 

W 

RSIX 


LOW AT RESET 

SOCP FL/DIR EF 
FIFO #1 HF 

RSOX SO FF 


HIGH AT RESET 


D 16-31 

SOCP 

FL/DIR 

EF 

W 

FIFO #2 


HF 

RSIX 

RSOX 

SO 

FF 


EMPTY FLAG 
HALF-FULL FLAG 
FULL FLAG 

SERIAL DATA out 


Figure 11. Width Expansion for 32-bit Parallel Data In 
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Depth Expansion (Daisy Chain) Mode 
The IDT721 05/1 5/25 can easily be adapted to applications 
where the requirements are for greater than 1024 words. 
Figure 12 demonstrates Depth Expansion using three 
IDT72105/15/25s and an IDT74FCT138 Address Decoder. 
Any depth can be attained by adding additional devices. The 
Address Decoder is necessary to determine which FIFO to 
write data into. A byte of data should be written sequentially 
into each FIFO so that the RSOX/RSIX handshake can control 
reading out the data in the correct sequence. The 
IDT721 05/15/25 operates in the Depth Expansion Mode 
when the following conditions are met: 

1. The first device must be designated by programming FL 
LOW at Reset. All otherdevices to be programmed HIGH. 

2. The Read Serial Out Expansion (RSOX) of each device 
must be tied to the Read Serial In Expansion (RSIX of the 
next device in the manner shown). 


3. External logic is needed to generate composite Empty, 
Half-FuNand Full Flags. This requires the OR-ing of all EF, 
HF and FF Flags. 

4. The Almost-Empty and Almost-Full Flag is not available 
due to using the RSOX pin for expansion. 



Compound Expansion (Daisy Chain) Mode 

The IDT72105/15/25 can be expanded in both depth and 

width as Figure 13 indicates: 

1. The RSOX-to-RSIX expansion signals are wrapped 
around sequentially. 

2. The write (W) signal is expanded in width. 

3. Flag signals are only taken from the Most Significant 
Devices. 

4. The Least Significant Device in the array must be 
programmed with a LOW on FL/DIR during reset. 
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LOW AT RESET 



Figure 12. A 3K x 16 Parallel-to-Serlal FIFO using tha IDT72125 
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Mode 

Inputs 

Internal Status 

Outputs 

m 

Ft 

DIR 

Read Pointer 

Write Pointer 

EF 

W,W 

Reset-First Device 

0 

0 

X 

Location Zero 

Location Zero 

0 

i 

Reset All Other Devices 

0 

i 

X 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

X 

0,1 

X 

X 

X 

X 


NOTE: 2665 t>l io 

1. E5 = Reset Input, FDFIR = First Load/Direction, FF = Empty Flag Output, RF = Half- Full Flag Output, FF = Full Flag Output 


Table 2. Reset and First Load Truth Table-Width/Depth Compound Expansion Mode 
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ORDERING INFORMATION 


IDT 


XXXXX XXX X 



BLANK Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


TP Plastic THINDIP (300mil) 

SO Small Outline (Gull Wing) 

J Plastic Leaded Chip Carrier 

TC Sidebraze THINDIP (300 mil) 


15 Com'l only (50 MHz serial shift rate) 

25 (50MHz serial shift rate) 

50 (40MHz serial shift rate) 

80 (28MHz serial shift rate) 


L Low Power 


72105 256 x 16-Bit Parallel-to-Serial FIFO 

72115 512 x 16-Bit Parallel-to-Serial FIFO 

72125 1024 x 16-Bit Parallel-to-Serial FIFO 






J 


Parallel Access 
Time (t A ) 
in ns 
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CMOS PARALLEL-TO-SERIAL FIFO 
2048 x 9-BIT & 4096 x 9-BIT 


IDT72131 

IDT72141 


FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial port shift rate 

• Expandable in depth and width with no external 
components 

• Programmable word lengths including 7-9, 16-18, 32-36 
bit using Flexishift™ serial output without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
Half-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 

• Retransmit capability in single device mode 

• Produced with high-performance, low power CEMOS™ 
technology 

• Available in 28-pin ceramic and plastic DIP packages 

• Military product compliant to M1L-STD-883, Class B 


DESCRIPTION: 

The IDT72131/72141 are high-speed, low power parallel- 
to-serial FIFOs. These FIFOs are ideally suited to serial 
communications applications, tape/disk controllers, and local 
area networks (LANs). The IDT72131/72141 can be 
configured with the IDTs serial-to-parallel FIFOs (IDT72132/ 
721 42) for bidirectional serial data buffering. 

The FIFO has a 9-bit parallel input port and a serial output 
port. Wider and deeper parallel-to-serial data buffers can be 
built using multiple IDT721 31/721 41 chips. IDTs unique 
Flexishift serial expansion logic (SOX, NR) makes width 
expansion possible with no additional components. These 
FI FOs will expand to a variety of word widths including 8,9,16, 
and 32 bits. The IDT72131/1 41 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The almost-full (7/8), half-full, and almost empty 
(1/8) flags signal memory utilization within the FIFO. 

The IDT72131/72141 is fabricated using IDTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


Do-Da 



Q4 Q6 Q7 Qa 2751 drw 01 


CEMOS and Flexishift are trademarks of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990 


©1990 Integrated Device Technology, Inc. 
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PIN DESCRIPTIONS 


Symbol 

Name 

I/O 

Description 

Do-Da 

Inputs 

1 

Data inputs for 9-bit wide data. 

RS 

Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FFgo high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. W must be high and SOCP must be low during RS cycle. 

W 

Write 

■ 

A write cycle is initiated on the falling edge of WRITE if the Full Flag (FF) is not set. Data set- 
up and hold times must be adhered to with respect to the rising edge of WRITE. Data is stored 
in the RAM array sequentially and independently of any ongoing read operation. 

SOCP 

Serial Output 

Clock 

■ 

A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (EF) is not set. In 
both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

NR 

Next Read 

II 

To program the Serial Out data word width , connect NR with one of the Data Set pins (04, 06, 
Q7 and Os). For example, NR - 07 programs for a 8-bit Serial Out word width. 

FDrT 

First Load/ 

Retransmit 

1 

This is a dual purpose input. In the single device configuration (XI grounded), activating 
retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. W must be high and SOCP must be low before setting FORT low. 
Retransmit is not compatible with depth expansion. In the depth expansion configuration, FL/RT 
grounded indicates the first activated device. 

XI 

Expansion In 

■ 

In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
XI is connected to XO (expansion out) of the previous device. 

SOX 

Serial Output 
Expansion 

■ 

In the Serial Output Expansion mode, the SOX pin of the least significant device is tied high. The 
SOX pin of all other devices is connected to the Qe pin of the previous device. Data is then 
clocked out least significant bit first. For single device operation, SOX is tied high. 

SO 

Serial Output 

o 

Serial data is output on the Serial Output (SO) pin. Data is clocked out Least Significant Bit first. 

In the Serial Width Expansion mode the SO pins are tied together and each SO pin is tristated 
at the end of the byte. 

FF 

Full Flag 

o 

When FF goes low, the device is full and further WRITE operations are inhibited. When FF is high, 
the device is not full. 

EF 

Empty Flag 

o 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 

AEF 

Almost-Empty/ 
Almost-Full Flag 

o 

When AEF is low, the device is empty to 1 /8 full or 7/8 to completely full. When AEF is high, the 
device is greater than 1/8 full, but less than 7/8 full. 

XO/HF 

Expansion Out/ 
Half-Full Flag 

o 

This is a dual-purpose output. In the single device configuration (XI grounded), the device is more 
than half full when HF is low. In the depth expansion configuration (XO connected to XI of the 
next device), a pulse is sent from XO to XI when the last location in the RAM array is filled. 

04. 06. 

Q7and 

Qa 

Data Set 

o 

The appropriate Data Set pin (04, Qe, 07 and Qs) is connected to NR to program the Serial Out 
data word width. For example: 06 - NR programs a 7-bit word width, Qs - NR programs a 9-bit 
word width, etc. 

Vcc 

Power Supply 


Single Power Supply of 5V. 

GND 

Ground 


Single ground at OV. 


2751 tbl 01 


STATUS FLAGS 


Number of Words In FIFO 

FF 

AEF 

HF 

EF 

IDT72131 

IDT72141 

0 

0 

H 

L 

H 

L 

1-255 

1-511 

H 

L 

H 

H 

256-1024 

512-2048 

H 

H 

H 

H 

1025-1792 

2049-3584 

H 

H 

L 

H 

1793-2047 

3585-4095 

H 

L 

L 

H 

2048 

4096 

L 

L 

L 

H 


2751 U 02 
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PIN CONFIGURATION 



Vcc 

Ds 

De 

D7 

D8 

FL/RT 

RS 

EF 

XoTHF 

GND 

Qa 

Q? 

Qe 

NR 


2751 drw 02 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Mln. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

4.5 

u 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

■a 

VlH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

VlL (1) 

Input Low Voltage 

— 

— 

0.8 

V 


NOTE: 2751 w 05 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

kXJT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2751 fcl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indcated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

1TH1 

ClN 

Input Capacitance 

Vin - 0 V 

10 

E3 

COUT 

Output Capacitance 

Vout - 0V 

12 

■a 


NOTE: 2751 tx w 

1 . This parameter is sampled and not 1 00% tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C) 


Symbol 

Parameter 

IDT721 31 /l DT721 41 
Commercial 

IDT72131/1DT72141 

Military 

Unit 

Mln. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

IlL* 1 * 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

IOL< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, 
lour - -8mA 

2.4 

— 

— 

Hi 

— 

— 

mm 

VOL 

Output Logic "0" Voltage 

Iout - 1 6mA 

— 

— 

| 

— 

— . 

m 

mm 

lcci (3) 

Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

|CC2* 3 * 

Average Standby Current 
(W - RS - FL/RT - VlH) 

(SOCP - Vil) 


8 

12 


12 

25 

mA 

ISHSIlfiii 

Power Down Current 

— 

— 

2 

— 

- — 

4 

mA 


Power Down Current 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 


1 . Measurements with 0.4 £ Vin £ Vout. 

2. SOCP £ Vil, 0.4 £ Vout £ Vcc. 

3. Icc measurements are made with outputs open. 

4. R5 = FORT = W = Vcc -0.2V; SOCP £ 0.2V; all other inputs 2: Vcc -0.2V or £ 0.2V. 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: 


Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 



Symbol 


ts 


tSOCP 


Parameter 


Parallel Shift Frequency 


Serial-Out Shift Frequency 


PARALLEL INPUT TIMINGS 



Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF 


Write Pulse Width After FF High 


SERIAL OUTPUT TIMINGS 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to Q Low 


Reset to Q Hiqh 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO Hiqh 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


NOTE: 

1. Guaranteed by design minimum times, not tested. 


Commercial 


IDT721 31x35 
IDT721 41x35 


Min. Max. 


tSOHZ 

SOCP Rising Edge to SO at High Z* 1 * 

tSOLZ 

SOCP Rising Edge to SO at Low Z (1) 

tSOPD 

SOCP Rising Edge to Valid Data on SO 

tsox 

SOX Set-up Time to SOCP Rising Edge 

tsocw 

Serial In Clock Width High/Low 

tSOCEF 

SOCP Rising Edge (Bit 0 - Last Word) to EF Low 

tSOCFF 

SOCP Rising Edge to FF High 

tSOCF 

SOCP Rising Edge to HF, AEF, High 

tREFSO 

Recovery Time SOCP After EF High 


Military 


IDT721 31x40 
IDT721 41x40 


Min. Max. 


Mil. and Com'l. 

IDT721 31x50 
IDT721 41x50 
Min. I Max. Unit 


15 


40 


d&E3 

mi 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Military and Commercial 


IDT721 31x65 
IDT721 41x65 


Symbol 


Parallel Shift Frequency 


Serial-Out Shift Frequency 


PARALLEL INPUT TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


Write High to EF High 


Write Low to FF Low 




Write Pulse Width After FF High 


SERIAL OUTPUT TIMINGS 


tSOHZ 

SOCP Rising Edge to SO at High Z* 1 * 

tSOLZ 

SOCP Rising Edge to SO at Low Z* 1 * 

tSOPD 

SOCP Rising Edge to Valid Data on SO 

tsox 

SOX Set-up Time to SOCP Rising Edge 

tsocw 

Serial In Clock Width High/Low 

tSOCEF 

SOCP Rising Edge (Bit 0 - Last Word) to EF Low 

tSOCFF 

SOCP Rising Edge to FF High 

tSOCF 

SOCP Rising Edge to HF, AEF, High 

tREFSO 

Recovery Time SOCP After EF High 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to Q Low 


Reset to Q High 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO Hiqh 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


NOTE: 

1 . Guaranteed by design minimum times, not tested. 
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or equivalent circuit 
Figure A. Ouput Load 
‘Including jig and scope capacitances 


FUNCTIONAL DESCRIPTION Serial Data Output 

The serial data is output on the SO pin. The data is clocked 
Parallel Data Input out ° n the rising edge of SOCP providing the Empty Flag (EF) 

The data is written into the FIFO in parallel through the ' s n °t asserted. If the Empty Flag is asserted then the next 
Do-8 input data lines. A write cycle is initiated on the falling data word is inhibited from moving to the output register and 
edge of the WriteJW) signal provided the Full Flag (FF) is not being clocked out by SOCP. NOTE: SOCP should not be 
asserted, jfthe W signal changes from HIGH-to-LO W and the clocked while the Empty Flag is low. If it is, then two things will 
Full-Flag (FF) is already set, the write line is inhibited internally occur. One, invalid data will be read by SOCP and two, SOCP 
from incrementing the write pointer and no write operation will be out of sync with Next Read (NR), 
occurs. The serial word is shifted out Least Significant Bit first, that 

Data set-up and hold times must be met with respect to the * s tbe first bit will be DO, then D1 and so on up to the serial word 
rising edge of Write. The data is written to the RAM at the write width. The serial word width must be programmed by con- 
pointer. On the rising edge of W, the write pointer is necting the appropriate Data Set line (Q4, Q6,Q7orQ8) to the 
incremented. Write operations can occur simultaneously or NR input. The Data Set lines are taps off a digital delay line, 
asynchronously with read operations. Selecting one of these taps, programs the width of the serial 

word to be read and shifted out. 



NOTE: 2751 drw 1 1 

1 . CF.TF and HF may change status during Reset, but flags will be valid at tasc. 

Figure 1. Reset 
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w \ 

4 - 

Do-8 


twc- 


tWPW- 






■ tWR ■ 


1 


tDS 4 * tDH- 


Flgure 2. Write Operation 


SOCP 

SOX 


so (1) 


so< 2 > 


A /- \ 


tsocw 


I 


tSOHZ 


-1/fSOCP- 




tsox 


tsocw 






-tSOLZ- 
tsOPD 


NOTES: 

1. This timing 

2. This timing 


6 



Figure 3. Read Operation 
applies to the Active Device in Width Expansion Mode. 

applies to Single Device Mode at Empty Boundary (EF = low) and the Next Active Device in Width Expansion Mode. 


6.9 


7 





IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LAST READ NO READ FIRST WRITE I ADDITIONAL I FIRST READ 

I WRITES 


0 1 n- 1 
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SOCP 

FF 

W 


DATA in 


SO 




tSOCFF 


-tWFF - 




1 


-tWPF- 


-t DS ■ 


f 


-lDH ■ 


DATA in VALID 


-tSOPD ■ 




DATA out VALID 




Figure 7. Full Boundry Condition Timing 


2751 diwOS 



Figure 8. Half Full, Almost Full and Almost Empty Timings 
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OPERATING CONFIGURATIONS 

Single Device Configuration 

In the standalone case, the SOX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SOCP clock, all of the 


Data Set lines (04, Q8) go low and anew serial word is started. 
The Data Set lines then go high on the equivalent SOCP clock 
pulse. This continues until the Q line connected to NR goes 
high completing the serial word. The cycle is then repeated 
with the next LOW-to-HIGH transition of SOCP. 


PARALLEL DATA IN 


SERIAL OUTPUT CLOCK 
Vcc 



Do-7 

SOCP SO 

sox _ XI 

NR 04 06 07 Qe 







rr 

n 


SERIAL DATA OUTPUT 
GND 


SOCP 


V 

J V 


/ 


V 


01234567012345670 

AAAAAAAAAAAAAAAAA 

r 

06 \ 




/ 


NR 


"V 


J V 
J V 


/ 




Figure 12. Eight-Bit Word Single Device Configuration 


TRUTH TABLES 

TABLE 1 : RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

xi 

Read Pointer 

Write Pointer 

AEF, EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment* 1 * 

Increment* 1 ’ 

X 

X 

X 


NOTE: 

1. Pointer will increment if appropriate flag is HIGH. 
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CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Width Expansion Configuration 

In the cascaded case, word widths of more than 9 bits can 
be achieved by using more than one device. By tying the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 

On the first LOW-to-HIGH clock edge of SOCP, all lines go 
LOW. Just as in the standalone case, on each corresponding 
clock cycle, the equivalent Data Set line goes HIGH in order 
of least to most significant. When the Data Set line which is 


connected to the SOX input of the next device goes HIGH, the 
Do of that device goes HIGH, the cascading from one device 
to the next. The Data Set line of the most significant bit 
programs the serial word width by being connected to all NR 
inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1 -bit-bus. 


PARALLEL DATA IN 
16-BITS WIDE 


SERIAL OUTPUT 
CLOCK 
Vcc 


Lg GND 


DO-8 

SO 

XI 

SOCP 

FIFO #1 

c;nx 


NR 

08 


SERIAL DATA 
OUTPUT 


Dm 

XI 

SO 


SOCP 

FIFO #2 

SOX 


NR 

Qe 


O 1 7 8 9 10 14 15 0 

socp aa/vw\aAa 


08 OF FIFO #1 
AND SOX OF 
FIFO #2 


A 


TV 


/ 


TV 



Qa OFjFIFO #2 
AND NR OF 
FIFO #1 AND 
FIFO #2 



TV 
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Figure 13. Width Wxpansion for 16-bit Parallel Data In. The Parallel Data In Is tied to Do-e of FIFO #1 and Do-s of FIFO #2. 
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CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


Depth Expansion (Daisy Chain) Mode 

The IDT721 31/41 can be easily adapted to applications 
where the requirements are forgreaterthan2048/4096 words. 
Figure 14 demonstrates Depth Expansion using three 
IDT721 31/41 . Any depth can be attained by adding additional 
IDT721 31/41 operates in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designated by grounding the 
First Load (FL) control input. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


2. All other devices must have FL in the high state. 

3. The Expansion Out (XO) pin of each device must be 
tied to the Expansion In (XI) pin of the next device. 

4. External logic is needed to generate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the 
OR-ing of all EFs and OR-ing of all FFs (Le^ all must 
be set to generate the correct composite FF or EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) 
are not available in the Depth Expansion mode. 



Figure 14. A 12K x 8 Parallel-In Serlal-Out FIFO 


6 


TABLE 2: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Retransmit all 
Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 


1 . XI is connected to XO of previous device. _ _ 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF - Empty Flag Ouput, FF = Full Flag Output, XT = Expansion Input. 
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CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 


(50MHz serial shift rate)'' 
(50MHz serial shift rate) 
(40MHz serial shift rate) l 
(33MHz serial shift rate) | 
(28MHz serial shift rate) 
(25MHz serial shift rate)^ 


Parallel Access Time (to) 


Standard Power 
Low Power 


2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 

2751 drw 18 
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Integrated Devlc 

jefr) 

e Technology, Inc. 


CMOS SERIAL-TO-PARALLEL FIFO 

2048 x 9-BIT 

4096 X 9-BIT 

IDT72132 

IDT72142 






FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial port shift rate 

• Expandable in depth and width with no external 
components 

• Programmable word lengths including 8, 9, 16-18, and 
32-36 bit using Flexshift™ serial input without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
Half-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 

• Retransmit capability in single device mode 

• Produced with high-performance, low-power CEMOS™ 
technology 

• Available in a 28-pin ceramic and plastic DIP packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT721 32/721 42 are high-speed, low-power serial-to- 
parallel FIFOs. These FIFOs are ideally suited to serial com- 
munications applications, tape/disk controllers, and local area 
networks (LANs). The I DT72 132/721 42 can be configured 
with the IDTs parallel-to-serial FIFOs (IDT72131/72141) for 
bidirectional serial data buffering. 

The FIFO has a serial input port and a 9-bit parallel output 
port. Wider and deeper serial-to-parallel data buffers can be 
built using multiple I DT72 132/72 142 c hips. IDTs unique 
Flexshift serial expansion logic (SIX, NW) makes width 
expansion possible with no additional components. These 
FI FOs will expand to a variety of word widths including 8,9,16, 
and 32 bits. The I DT72 132/142 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The Almost-Full (7/8), Half-Full, and Almost 
Empty (1/8) flags signal memory utilization within the FIFO. 

The IDT72132/72142 is fabricated using IDTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS end Ftextahift are trademarks o ( Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1 990 


01990 Integral ed Device Technology, Inc. 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DES 

Symbol 

CRIPTIONS 

Name 

I/O 

Description 

SI 

Serial Input 

II 

Serial data is shifted in least significant bit first. In the serial cascade mode, the Serial Input 
(SI) pins are tied together and SIX plus D7, De determine which device stores the data. 

RS 

Reset 


When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF go high, and AEF, and EF go low. A reset is required before an initial WRITE 
after power-up. R must be high during an RS cycle. 

NW 

Next Write 

_ i 

To program the Serial In word width , connect NW with one of the Data Set pins (D7, Ds). 

SICP 

Serial Input Clock 

■ 

Serial data is read into the serial input register on the rising edge of SICP. In both Depth and 
Serial Word Width Expansion modes, all of the SICP pins are tied together. 

R 

Read 

■ 

When READ is low, data can be read from the RAM array sequentially, independent of SICP. 

In order for READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal 
READ operation is blocked and Qo-Qa are in a high impedance condition. 

Fl/rT 

First Load/ 
Retransmit 

1 

This is a dual purpose input. In the single device configuration (XI grounded), activating 
retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. R must be high and SICP must be low before setting FL/RT tow. 
Retransmit is not possible in depth expansion. In the depth expansion configuration, 
FL/RT grounded indicates the first activated device. 

XI 

Expansion In 

■ 

In the single device configuration, XI is grounded. In depth expansion or daisy chain 
expansion, XI is connected to XO (expansion out) of the previous device. 

SIX 

Serial Input 
Expansion 

■ 

In the Expansion mode, the SIX pin of the least significant device is tied high. The SIX pin of 
all other devices is connected to the Ds pin of the previous device. For single device operation, 
SIX is tied high. 

OE 

Output Enable 

■ 

When OE is set low, the parallel output buffers receive data from the RAM array. When OE 
is set high, parallel three state buffers inhibit data flow. 

Qo-Qa 

Output Data 

o 

Data outputs for 9-bit wide data. 

FF 

Full Flag 

o 

When FF goes tow, the device is full and data must not be clocked by SICP. When FF is high, 
the device is not full. 

EF 

Empty Flag 
Almost-Full Flag 

o 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 

AEF 

Almost-Empty/ 
Half-Full Flag 

o 

When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, 
the device is greater than 1/8 full, but less than 7/8 full. 

XO/HF 

Expansion Out/ 

o 

This is a dual purpose output. In the single device configuration (XI grounded), the device is 
more than half full when HF is tow. In the depth expansion configuration (XO connected to 
XI of the next device), a pulse is sent from XO to XI when the last location in the RAM array 
is filled. 

D7, Da 

Data Set 

o 

The appropriate Data Set pin (D7, Ds ) is connected to NW to program the Serial In data word 
width. For example: D7 - NW programs a 8-bit word width, Ds - NW programs a 9-bit word 
width, etc. 

Vcc 

Power Supply 


Single Power Supply of 5V. 

GND 

Ground 


Three grounds at 0V. 


2752*3101 


STATUS FLAGS 


Number of Words in FIFO 

FF 


m 

EF 

IDT72132 

IDT72142 

0 

0 

H 

L 

m 

L 

1-255 

1-511 

H 

L 

H 

H 

256-1024 

512-2048 

H 

H 

H 

H 

1025-1792 

2049-3584 

H 

H 

L 

H 

1793-2047 

3585-4095 

H 

L 

L 

H 

2048 

4096 

L 

ma 

L 

H 


2752*3102 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


ABSOLUTE MAXIMUM RATINGS (1) 



TOP VIEW 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

4.5 

5.0 

5.5 

H 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

VlL (1) 

Input Low Voltage 

— 

— 

0.8 

V 


NOTE: 2752 tol 05 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 

DC ELECTRICAL CHARACTERISTICS 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

6 C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2752 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 11 * 

Conditions 

Max. 

TBI 

Cin 

Input Capacitance 

> 

o 

II 

z 

> 

10 

■a 

Cout 

Output Capacitance 

Vout - 0V 

12 

■a 


NOTE: 2752 W 04 

1 . This parameter is sampled and not 1 00% tested. 


(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72132/1DT72142 

Commercial 

IDT72132/IDT72142 

Military 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

IlL* 1 * 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

Iol< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, 

Iout « -2mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage, 

Iout < 8mA 

— 

— 


— 

— 

0.4 

V 

lcci <3) 

Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

iCC2 <3) 

Average Standby Current 
(R - RS - FL/RT = VlH) 

(SICP = Vil) 

" 

8 

12 


12 

25 

mA 


Power Down Current 

— 

— 

2 

— 

— 

4 

mA 

ICC3(S) (3 ' 4> 

Power Down Current 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2752 tbi 06 

1 . Measurements with 0.4 £ Vin £ Vout. 

2. RzVih, 0,4 s Vout s Vcc. 

3. Icc measurements are made with outputs open. 

4. R5 = FORT = R = Vcc -0.2V; SICP $ 0.2V; all other inputs Z Vcc -0.2V or £ 0.2 V. 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military 




Parameter 


Parallel Shift Frequency 


Serial-lnShift Frequen 


PARALLEL OUTPUT TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


EEEIiCmSnaiBaa^iSM 


Data Valid from Read Pulse Hiqh 


Output Enable to Low-Z (Enable) 


Output Enable to Data Valid (Oo-8) 


SERIAL INPUT TIMINGS 


tsis Serial Data in Set-Up Time to SICP Rising Edge 


tSiH Serial Data in Hold Time to SICP Rising Edge 


tSIX SIX Set-Up Time to SICP Rising Edge 


tsicw Serial-In Clock Width High/Low 


FLAG TIMINGS 


tSlCEF SICP Rising Edge (Last Bit - First Word) to EF High 


tsiCFF SICP Rising Edge (Bit 1 - Last Word) to FF Low 


tsiCF SICP Rising Edge to HF, AEF 


tRFFSl Recovery Time SICP After FF Goes Hiqh 


Read Low to EF Low 


Read High to FF High 


Read Hiqh to Transitioning HF and AEF 


Read Pulse Width After EF Hiqh 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to D Low 


SICP Rising Edge to D 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO Hiqh 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


txis 


NOTE: 

1 . Guaranteed by design minimum times, not tested 


VCC = 5.0V ± 


Commercial 


IDT721 32x35 
IDT721 42x35 


Min. Max. 


22.2 


1 0%, TA = -55°C to +125°C) 


Military 


IDT721 32x40 
IDT721 42x40 


Mln. Max. 


20 


Mil, and Com'l. 

IDT721 32x50 
IDT721 42x50 
Min. I Max. Unit 


15 























































































































































































































IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Milita 



Vcc = 5.0V i 10%, TA - -55°C to +125°C) 


Military and Commercial 


Parameter 


Parallel Shift Frequency 


tsocp Serial-Out Shift Frequen 


PARALLEL OUTPUT TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 



j EmEsmmmsmsm 


Data Valid from Read Pulse High 


Output Enable to Low-Z (Enable)' ' 


Output Enable to Data Valid (Qas) 


SERIAL INPUT TIMINGS 


tsis Serial Data in Set-Up Time to SICP Rising Edge 


tsiH Serial Data in Hold Time to SICP Rising Edge 


tsix SIX Set-Up Time to SICP Rising Edge 


tsicw Serial-In Clock Width High/Low 


FLAG TIMINGS 


SICP Rising Edge (Last Bit - First Word) to EF High 


SICP Rising Edge (Bit 1 - Last Word) to FF Low 


SICP Rising Edge to HF, AEF 


Recovery Time SICP After FF Goes High 


Read Low to EF Low 




Read Pulse Width After EF High 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to D Low 


SICP Rising Edge to D 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO High 


XI Pulse Width 


XI Recovery Time 


NOTE: 

1 . Guaranteed by design minimum times, not tested. 


IDT721 32x65 
IDT721 42x65 


IDT721 32x80 
IDT721 42x80 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



or equivalent circuit 
Figure A. Output Load 
*lndudies jig and scope capacitances 


FUNCTIONAL DESCRIPTION Parallel Data Output 

A read cycle is initiated on the falling edge of Read (R) 
Serial Data Input provided the Empty Flag is not set. The output data is 

The serial data is input on the SI pin. The data is clocked accessed on a first-in/first-out basis, independent of the 
in on the rising edge of SICP providing the Full Flag (FF) is not ongoing write operations. The data is available tA after the 
asserted. If the Full Flag is asserted then the next data word falling edge of R and the output bus Q goes into high 
is inhibited from moving into the RAM array. NOTE: SICP impedance after R goes HIGH. _ 

should not be clocked while the Full Flag is low. If it is, then Alternately, the user can access the FIFO by keeping R 
then the input data will be lost. LOW and enabling data on the bus by asserting Output Enable 

The serial word is shifted in Least Significant Bit first. Thus, (OE). When R is LOW, the OE signal enables data on the 
when the FIFO is read, the Least Significant Bit will come ouf output bus. When R is LOW and OE is HIGH, the output bus 
on Qo and the second bit is on Qi and so on. The serial word * s three-stated. When R is HIGH, the output bus is disabled 
width must be programmed by connecting the appropriate irrespective of OE. 

Data Set line (D7, Ds) to the NW input. The data set lines are 
taps, programs the width of the serial word to be read in. 



Figure 1. Reset 
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SICP 

SIX 

SI 



\ 


4 

IX 


tsix 

Dr 


tsis 


tSIH 


-tSICW- 




-tsicw- 


-1/tSICP- 


,( 1 ) 







Figure 2. Write Operation 
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Figure 3. Read Operation 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 X 9-BIT & 4096 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



nuic; 

1 . SICP should not be docked until FF goes high. 

Figure 5. Full Flag from Last Write to First Read 



Figure 6. Empty Flag from Last Read to First Write 


sicp f 

EF 

« FIRST SERIAL-IN WORD - 

0 1 n - 1 

tSICEF #- 

7 

■ ► 

\ 1 

«• SECOND SERIAL-IN WORD ► 

0 1 n-1 

0 

r\ 

L 

R 


[< — tRPE 


7 

f 



[♦ tA ► 

A7V 



1 WK 
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Figure 7. Empty Boundry Condition Timing 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATAout ) Q 

NOTE; 

1 . SICP should remain low unti after! FF goes high. 



EF, AEF, HF, FF 




FLAG VALID 


1 . EF, AFF.ThF and FF may change status during Retransmit, but flags will be valid at tRTC. 

Figure 10. Retransmit 
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OPERATING CONFIGURATIONS Data Set lines (D7, Ds) go tow and a new serial word is started. 

The Data Set lines then go high on the equivalent SICP clock 
Single Device Configuration pulse. This continues until the D line connected to NW goes 

In the standalone case, the SIX line is tied HIGH and not high completing the serial word. The cycle is then repeated 
used. On the first LOW-to-HIGH of the SICP clock, both of the with the next LOW-to-HIGH transition of SICP. 


SOCP 


D7 


Db 


NW 


SERIAL DATA IN 



AAAAAAAAAAAAAAAAAAA 


~\ 

/ 

~\ 

/ \ 

“\ 

r 

~\ 

/ v_ 

“\ 

r 

~\ 
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Figure 13. Nine-Bit Word Single Device Configuration 


TRUTH TABLES 

TABLE 1 : RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

AEF.lF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment* 1 * 

Increment* 1 * 

X 

X 

X 


NOTE: 

1. Pointer will increment if appropriate flag is HIGH. 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 

Width Expansion Configuration 

In the cascaded case, word widths of more than 9 bits can 
be achieved by using more than one device. By tying the SIX 
line of the least significant device HIGH and the SIX of the 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

On the first LOW-to-HIGH clock edge of SICP, both the 
Data Set lines go LOW. Just as in the standalone case, on 
each corresponding clock cycle, the equivalent Data Set line 
goes HIGH in order of least to most significant. 


SERIAL DATA IN 



0 1 7 8 9 10 14 15 0 

socp /\/\/Y/\/\y\/\y\/A 


d 7 of FIFO#1 
AND SIX OF 
FIFO #2 



D 7 OF FIFO #2 
AND NWTO 
FIFO #1 AND 





FIFO #2 


2752drw17 


Figure 14. Serlal-ln to Parallel-Out Data of 16 Bit* 
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IDT72132, IDT72142 

CMOS SER1AL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Depth Expansion (Daisy Chain) Mode 
The IDT72132/42 can be easily adapted to applications 
where the requirements are forgreaterthan2048/4096 words. 
Figure 15 demonstrates Depth Expansion using three 
IDT721 32/42. Any depth can be attained by adding additional 
IDT721 32/42 operates in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designated by grounding the 
First Load (FL) control input. 


2. All other devices must have FL in the high state._ 

3. The Expansion Out (XO) pin and Expansion In (XI) pin 
of each device must be tied together. 

4. External logic is needed to generate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the 
OR-ing of all EFs and OR-ing of all FFs (Le^all must 
be set to generate the correct composite (FF) or (EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) 
are not available in the Depth Expansion mode. 


SICP 


SI 


Vbc- 


-Cl 


six 

FL/RT 


\fcc 


SIX 

FL/RT 


FIFO #1 
IDT72142 

SI SICP 


QO-7 


xo xi D7 


R 

NW 


XI XO Qo-7 

FIFO #2 r 

IDT72142 


SI 


SICP 
? — 


D7 


NW 


0 


£ 


Qo-7 


Flguro 15. An 8K x 8 Serlal-ln Parallel-Out FIFO 



TABLE 2: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

IF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Retransmit all 
Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 

1. Xf is connected to XO of the previous device. 

2. K3 = Reset Input. FORT = First Load/Retransmit. EF = Empty Rag Ouput, FF = Full Rag Output, XI = Expansion Input 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 


SERIAL 

INPUT 

CLOCK 


SERIAL 
DATA IN 



READ 


Po-7 


P8-15 


P 16-23 


PARALLEL DATA OUT 


2752 drw 19 


Figure 16. An 8K x 24 Serlal-ln, Parallel-Out FIFO Using Six IDT72142s 


ORDERING INFORMATION 


IDT XXXXX X XXX X 


X 


Device Power Speed Package Process/ 



Blank 

B 


P 

C 

35 

40 

50 

65 

80 

120 

S 

L 

72132 

72142 


Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 


(50MHz serial shift rate) 
(50MHz serial shift rate) 
(40MHz serial shift rate) 
(33MHz serial shift rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 


J 


Parallel Access Time (t a) 


Standard Power 
Low Power 


2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 

2752 drw 20 
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CMOS PARALLEL 

IDT72200 

SyncFlFO™ (CLOCKED FIFO) 

IDT72210 

IDT72420 

256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 



FEATURES: 

• 64, 256, and 512 x 8-bit memory array structures 

• 15ns read/write cycle time 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Almost-empty and almost-full flags set to Empty+7 and 
Full-7, respectively 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in 28-pin 300 mil plastic DIP and 300 mil 
ceramic DIP 

• For surface mount product please see the IDT72201/ 
72211/72421 datasheet 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT72200/7221 0/72420 SyncFlFO™ are very high 
speed, low-power first-in, first-out (FIFO) memories with 
clocked read and write controls. The IDT72200/72210/ 
72420 have a 256, 51 2, and 64 x 8-bit memory array, respec- 
tively. These FIFOs are applicable for a wide variety of data 
buffering needs, such as graphics, local area networks (LANs), 
and interprocessor communication. 

These FIFOs have 8-bit input and output ports. The input 
port is cont rolled by a free-running clock (WCLK), and a write 
enable pin (WEN). Data is read into the Synchronous FIFO on 
every clock when WEN is asserted. The output port is 
contro lled by another clock pin (RCLK) and a read enable pin 
(REN). The read clock can be tied to the write clock for single 
clock operation orthe two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

These Synchronous FI FOs have two end-point flags. Empty 
(EF) and Full(FF). Two partial flags, Almost-Empty (AE) and 
Almost-Fuil (AF), are provided for improved system control. 
The partial ( AE) flags are set to Empty+7 and Full-7 for AE and 
AF respectively. 

The IDT72200/7221 0/72420 are fabricated using IDT’s 
high speed submicron CEMOS™ technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



SyncFlFO and CEMOS are trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


Cl 990 Integrated Device Technology, Inc. 


6.11 


DSC-20W/- 

1 















IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 



Ds 

De 

D7 

RS 

WEN 

WCLK 

Vcc 

07 

06 

05 

04 

03 

02 

Qi 


2680 dm 02 

DIP 

TOP VIEW 


PIN DESCRIPTIONS 


EH35B 

Name 

llg] 

Description 

r- 

Q 

o 

Q 

Data Inputs 

' 

Data inputs for a 8-bit bus. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the RAM 
array, FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE 
after power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is asserted. 

Wen 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of WCLK. 
Data will not be written into the FIFO if the FF is LOW. 

Q 0 -Q 7 

Data Outputs 

O 

Data outputs for a 8-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is asserted. 

REN 

Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of RCLK. 

Data will not be read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will be in a 
high impedance state. 

EF 

Empty Flag 

0 

When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 
EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

AE 

Almost-Empty 

Flag 

0 

When AE is LOW, the FIFO is almost empty based on the offset Empty+7. AE is synchronized 
to RCLK. 

AF 

Almost-Ful! Flag 

0 

When AF is LOW, the FIFO is almost full based on the offset Full-7. AF is synchronized to 
WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 
HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 


2680W01 
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I DT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

OH9 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to + 7.0 

-0.5 to + 7.0 

i 

Ta 

Operating 

Temperature 

0 to + 70 

-55 to + 125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to + 125 

-65 to + 1 35 

°c 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to + 135 

°c 

loirr 

DC Output 
Current 

50 

50 

mA 


1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

BQQ9 

BE! 

12331 

UJJU 

VCCM 

Military Supply Voltage 

ESI 


IBB 

KB 

Vccc 

Commercial Supply 
Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

KB 

VlH 

Input High Voltage 
Commercial 

2 

B 

— 

V 

VlH 

Input High Voltage 

Military 

2.2 

— 

— 

V 

VlL 

Input Low Voltage 
Commercial & Military 

— 

— 

0.8 

V 


2680 4X03 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72200 

IDT72210 

IDT72420 
Commercial 
tCLK = 15, 20, 25, 50 ns 

Min. Typ. Max. 

IDT72200 

IDT72210 

IDT72420 

Military 

tCLK = 20, 25, 50 ns 

Min. Typ. Max. 

Units 

iLl' 1 ’ 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

— 

10 

pA 

Ilo (2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1” Voltage, Ioh = -2 mA 

2.4 

— 

— 

2.4 

— ■ 

— 

V 

VOL 

Output Logic “0” Voltage, Iol = 8 mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcci <3) 

Active Power Supply Current 

— 

— 

140 

— 

— 

160 

mA 


NOTES: 

1 . Measurements with 0.4 5 Vin ^ Vout. 

2. OE 2 VlH, 0.4 S VOUT <; Vcc. 2680 4>l 04 

3. Measurements are made with outputs open. Tested at fciK = 20 MHz. 

Typical Icci = 65 + (fciK* 1.1/MHz) + (fCLK * Cl * 0.03/MHz-pF) mA 
fCLK = 1 / tCLK 

Cl = external capacitive load (30 pF typical) 



CAPACITANCE (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter 

| Conditions 

Max. 

Unit 

ClN< 2 ) 

Input Capacitance 

< 

Z 

II 

o 

< 

10 

PF 

CoutP- 2 ) 

Output Capacitance 

Vout = 0V 

10 

PF 


NOTES: 2680tbi05 

1. With output deselected. (OE = high) 

2. Characterized values, not currently tested. 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to + 70°C; Military: Vcc = 5V± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Com'l. 

IDT72200L15 
IDT72210L15 
IDT72420L15 
Min. Max. 

Com 
IDT72200L20 
IDT72210L20 
IDT72420L20 
Min. Max. 

merclal & Milt 
IDT72200L25 
IDT72210L25 
IDT72420L25 
Min. Max. 

ary 

IDT72200L50 
IDT72210L50 
IDT72420L50 
Min. Max. 

Unit 

fs 

Cbck Cycle Frequency 

— 

66.7 

— 

50 

— 

40 

— 

20 

MHz 

tA 

Data Access Time 

2jji 

1 10 

2 

12 

3 

15 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6|f 


8 

— 

10 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

4 i§ 


5 

— 

6 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 


1 

— 

1 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

4I 5 

§p- 

5 

— 

6 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

5S:: — 

1 

— 

1 

— 

2 

— 

ns 

tRS 

Reset Pulse Width (1) 


, 

20 

— 

25 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

||l5 

— 

20 

— 

25 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low Z <2) 

o 


0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 




10 

3 

13 

3 

28 

ns 

tOHZ 

Output Enable to Output in High Z (2) 

3 

v.8 

3 

10 

3 

13 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— i; ® : 

»»0 

— 

12 

— 

15 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 


s TO 

— 

12 

— 

15 

— 

30 

ns 

tAF 

Write Clock to Almost-Full Flag 


: 10 

— 

12 

— 

15 

— 

30 

ns 

tAE 

Read Clock to Almost-Empty Flag 


:: ;T0 

— 

12 

— 

15 

— 

30 

ns 

tSKEWI 

Skew time between Read Clock & Write Clock 
for Empty Flag & Full Flag 

6 Hi 


8 

— 

10 

— 

15 

— 

ns 

tSKEW2 

Skew time between Read Clock & Write Clock 
for Almost-Empty Flag & Almost-Full Flag 

15 

1 

18 

— 

20 

— 

30 

— 

ns 


NOTES: 2680 woe 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2680 tbl 07 


l 

< 1.1 Ktl 



or equivalent circuit 


Figure 1. Output Load 

'Includes jig and scope capacitances. 
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IDT72 20 0/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 2S6 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS 

INPUTS: 

Data In (Do - D7) - Data inputs for 8-bit wide data. 

CONTROLS: 

Reset (RS) - Reset is accomplished wheneverthe Reset (RS) 
input is taken to a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is re- 
quired after power up before a write operation can take place. 
The Full Flag (FF) and Almost Full Flag (AF) will be reset to 
high after tRSF. The Empty Flag (EF) and Almost Empty Flag 

(AE) will be reset to low after tRSF. During reset, the output 
register is initialized to all zeros. 

Write Clock (WCLK) - A write cycle is initiated on the low-to- 
high transition of the write clock (WCLK) . Data set-up and hold 
times must be met in respect to the low-to-high transition of the 
write clock (WCLK). The Full Flag (FF) and Almost Full Flag 

(AF) are synchronized with respect to the low-to-high transi- 
tion of the write clock (WCLK). 

The write and read clocks can be asynchronous or coinci- 
dent. 

Write Enable (WEN) - When Write Enable (WEN) is low, data 
can be loaded into the input register and RAM array on the low- 
to-high transition of every write clock (WCLK). Data is stored 
in the RAM array sequentially and independently of any on- 
going read operation. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is allowed to be loaded into 
the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable (WEN) is ignored 
when the FIFO is full. 

Read Clock (RCLK) - Data can be read on the outputs on the 
low-to-high transition of the read clock (RCLK). The Empty 
Flag (EF) and Almost-Empty Flag (AE) are synchronized with 
respect to the low-to-high transition of the read clock (RCLK). 

The write and read clocks can be asynchronous or coinci- 
dent. 

Read Enable (REN) - When Read Enable (REN) is low, data 
is read from the RAM array to the output register on the low- 
to-high transition of the read clock (RCLK). 


When Read Enable (REN) is high, the output registerholds 
the previous data and no new data is allowed to be loaded into 
the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a validwrite operation has been accomplished, the Empty 
Flag (EF) will go hig h after tREF and a valid read can begin. 
Read Enable (REN) is ignored when the FIFO is empty. 

Output Enable (OE) - When Output Enable (OE) is enabled 
(low), the parallel output buffers receive data from the output 
register. When Output Enable (OE) is disabled (high), the 
Q output data bus is in a high impedance state. 

OUTPUTS: 

Full Flag (FF) • The Full Flag (FF) will go low, inhibiting further 
write operation, whervthe device is full. 'If no reads are per- 
formed after Reset (RS), the Full Flag (FF) will go low after 256 
writes for the IDT72200, 512 writes for the IDT72210, and 64 
writes for the IDT72420. 

The Full Flag (FF) is synchronized with respect to the low- 
to-high transition of the write clock (WCLK). 

Empty Flag (EF) - The Empty Flag (EF) will go low, inhibiting 
further read operations, when the read pointer is equal to the 
write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
low-to-high transition of the read clock (RCLK). 

Almost Full Flag (AF) - The Almost Full Flag (AF) will go tow 
when the FIFO reaches the Almost-Full condition. If no reads 
are performed after Reset (RS), the Almost Full Flag (AF) will 
go low after 249 writes for the IDT72200, 505 writes for the _ 
IDT72210, and 57 writes for the IDT72420. Bfl 

The Almost Full Flag (AF) is synchronized with respect to 
the low-to-high transition of the write clock (WCLK). B 

Almost Empty Flag (AE) - The Almost Empty Flag (AE) will 
go tow when the FIFO reaches the Almost-Empty condition. If 
no reads are performed after Reset (RS), the Almost Empty 
Flag ( AE) will go high after8 writes forthe IDT72200, IDT7221 0, 

and IDT72420. 

The Almost Empty Flag (AE) is synchronized with respect 
to the low-to-high transition of the read clock (RCLK) 

Data Outputs (Qo - Q 7 ) - Data outputs for a 8-bit wide data. 
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IDT7220 0/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE 1: STATUS FLAGS 


Number of Words In FIFO 

■ 

H 

H 

EF 

IDT72200 

IDT72210 

IDT72420 

0 

0 

0 

O 

o 

L 

L 

1 to 7 

1 to 7 

1 to 7 

O 

o 

L 

n 

8 to 248 

8 to 504 

8 to 56 

o 

o 

□ 

m 

249 to 255 

505 to 511 

57 to 63 

o 

L 

O 

MM 

256 

512 

64 

«■ 

L 

D 

o 


2660 tbl 06 



1 . After reset, the outputs will be low if OE = 0 and tri-state if OE = 1 . 

2. The docks (RCLK, WCLK) can be free-running during reset. 

Figure 2. Reset Timing 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



REN / 


NOTE: 

1 . tSKEWi is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the curent dock cycle. If the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tSKEWi, then FF may not change state until the next WCLK edge. 


Figure 3. Write Cycle Timing 
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IDT7220 0/7221 0/72420 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WEN 


2680 drw 06 


NOTE: 

1 . tSKEWi is the minimum time between a rising WCLK edge and a rising RCLK edge for EF to change during the curent clock cycle. If the time between 
the rising edge of WCLK and the rising edge of RCLK is less than tSKEWi, then EF may not change state until the next RCLK edge. 

Figure 4. Read Cycle Timing 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



6 


2680drw07 


NOTE: 

1 . When tSKEW 2 minimum specification, tFRL maximum = tciK + tSKEWi 
tSKEW < minimum specification, tFRi maximum = 2tCLK + tSKEWi 
The Latency Timing apply only at the Empty Boundry (EF = LOW). 

Figure 5. First Data Word Latency Timing 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NEXT DATA READ 

2680 drw 08 


Figure 6. Full Flag Timing 
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I DT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



26S0 drw 09 

1 . When tSKEW > minimum specification, tFRi maximum = tCLK + tsKEWi 
tSKEW < minimum specification, tFRL maximum = 2tciK + tsKEWi 
The Latency Timing apply only at the Empty Boundry (EF = LOW). 


Figure 7. Empty Flag Timing 
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IDT72200/7221 0/72420 CMOS PARALLEL Sy ncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2680 dry* 10 

NOTES: 

1 . tSKEW2 is the minimum time between a rising RCLK edge and a rising WCLK edge for AF to change during the curent clock cycle. If the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tSKEW2, then AF may not change state unti[the next WCLK edge. 

2. If a write is performed on this rising edgo of the write clock, there will bo a Full - 6 words in the FIFO when AF goes low. 

Figure 8. Almost Full Flag Timing 
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1DT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2680 drw 11 


NOTES: 

1 . tsKEW 2 is the minimum time between a rising WCLK edge and a rising RCLK edge for AF to change during the curent dock cycle. If the time between 
the rising edge of WCLK and the rising edge of RCLK is less than tSKEW2, then AE may not change state until the next RCLK edge. 

2. If a read is performed on this rising edge of the read clock, there will be a Empty - 6 words in the FIFO when SE goes low. 


Figure 9. Almost Empty Flag Timing 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS 


SINGLE DEVICE CONFIGURATION - A single IDT72200/ 
7221 0/72420 may be used when the application requirements 
are for 256/512/6 4 words or less. See Figure 10. 


RESET (RS) 


WRITE CLOCK (WCLK) 
■WRITE ENABLE (WEN) 


DATA IN (Do-D7) 


FULL FLAG (FF) 


ALMOST FULL (AR 



READ CLOCK (RCLK) 
READ ENABLE (REN) 
OUTPUT ENABLE (OE) 


DATA OUT (Cto- 07) 


EMPTY FLAG (EF) 
ALMOST EMPTY(AE)^ 


2680 drw 12 

Figure 10. Block Diagram of Single 256 x 8/512 x 8/64 x 8 Synchronous FIFO 


WIDTH EXPANSION CONFIGURATION - Word width may 
be increased simply by connecting the corresponding input 
contro^signais of multiple devices. Status flags (EF, AE, AF 
and FF) can be detected from any one device. Figure 1 1 


demonstrates a 16-bit word width by using two IDT72200/ 
72210/72420S. Any word width can be attained by adding 
additional IDT72200/72210/72420S. 


DATA IN (D) ,16 I .8 

/ ' /» 

WRITE CLOCK (WCLK) 


WRITE ENABLE (WEN) 


FULL FLAG (FF) 


ALMOST FULL (AF) 


RESET (RS) 


IDT 

72200/ 

72210/ 

72420 




+ 


RESET (RS) 


IDT 

72200/ 

72210/ 

72420 


READ CLOCK (RCLK) 


READ ENABLE (REN) 


OUTPUT ENABLE (OE) 


EMPTY FLAG (EF) 


ALMOST EMPTY (AE) 


8 DATA OUT (Q) 16 


Figure 11. Block Diagram of 256 x 16/512 x 16/64 x 16 Synchronous FIFO 
Used In a Width Expansion Configuration 
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IDT72200/7221 0/72420 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 256 X 8-BIT, 512 X 8-BIT & 64 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DEPTH EXPANSION - The I DT72200/722 10/72420 can be would have the expansion logic alternate data accesses from 
adaptedto applications when the requirements areforgreater one device to the next in a sequential manner, 
than 256/51 2/64 words. Depth expansion is possible by using Please see the Application Note “DEPTH EXPANSION 

expansion logic to direct the flow of data. Atypical application USING 72211 SYNCHRONOUS FIFOs” for details of this 

configuration. 


ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


Plastic THINDIP 
Sidebraze THINDIP 


Com'l. Only 


l Clock Cycle Time (tCLK ) 
| Speed in Nanoseconds 


Low Power 


256 x 8 Synchronous FIFO 
512 x 8 Synchronous FIFO 
64 x 8 Synchronous FIFO 
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CMOS PARALLEL IDT72201 

SyncFlFO™ (CLOCKED FIFO) IDT72211 

256 x 9-BIT, 51 2 x 9-BIT AND 64 x 9-BIT IDT72421 


FEATURES: 

• 64, 256, and 512 x 9-bit memory array structures 

• 15ns read/write cycle time 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Programmable Almost-Empty and Almost-Full flags can 
be set to any depth 

• Programmable Almost-Empty and Almost-Full flags 
default to Empty+7, and Full-7, respectively 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ tech- 
nology 

• Available in 32-pin plastic leaded chip carrier (PLCC) and 
ceramic leadless chip carrier (LCC) 

• For Through-Hole product please see the IDT72200/ 
72210/72420 data sheet 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72201/7221 1/72420 SyncFlFO™ are very high- 
speed, low-power first-in, first-out (FIFO) memories with 

clocked read and write controls. The IDT72201/7221 1/72420 


have a 256, 512, and 64 x 9-bit memory array, respectively. 
These FIFOs are applicable for a wide variety of data buffering 
needs such as graphics, local area networks (LANs) and 
interprocessor communication. 

These FIFOs have 9-bit input and output ports. The input 
port is controlled b y a free -running clock (WCLK), and two 
write enable pins (WEN1, WEN2). Data is read into the 
Synchronous FIFO on every clock when the write enable pins 
are asserted. The output port is contro lled by anothe r clock 
pin (RCLK) and two read enable pins (REN1, REN2). The 
read clock can be tied to the write clock for single clock 
operation or the two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

The Synchronous FIFOs have two fixed flags, Empt y (EF ) 
and Full (FF). Tw o prog rammable flags, Almost-Empty (PAE) 
and Almost-Full (PAF), are provided for improved system 
contr ol. Th e pro gram mable flags default to Empty+7 and Full- 
7 for PAE and PAF, respectively. The programmable flag 
offset loading is controlled by a simple state machine and is 
initiated by asserting the load pin (LD). 

The IDT72201/7221 1/72420 are fabricated using IDT’s 
high-speed submicron CEMOS™ technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


61990 Integrated Device Technology, Inc 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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PIN DESCRIPTIONS 


Symbol 

Name 

IE 

Description 

Do-Ds 

Data Inputs 

rr 

Data inputs for a 9-bit bus. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the RAM array, 
FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE after 
power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when the Write 

Enable(s) are asserted. 

WEN1 

Write Enable 1 


If the FIFO is configured to have programmable flags, WEN1 is the only write enable pin. 

When WEN1 is LOW, data is written into the FIFO on every LOW-to-HIGH transition WCLK. If 
the FIFO is configured to have two write enables, WEN1 must be LOW and WEN2 must be 

HIGH to write data into the FIFO. Data will not be written into the FIFO if the FF is LOW. 


Write Enable 2/ 
Load 

1 

The FIFO is configured at reset to have two write enables or programmable flags. If WEN2/LD is 
HIGH at reset, this pin operates as a second write enable. If WEN2/LD is LOW at reset, 
this pin operates as a control to load and read the programmable flag offsets. If the FIFO is 
configured to have two write enables, WEN1 must be LOW and WEN2 must be HIGH to write 
data into the FIFO. Data will not be written into the FIFO if the FF is LOW. If the FIFO is config- 
ured to have programmable flags, WEN2/LD is held LOW to write or read the programmable flag 
offsets. 

Qo-Qa 

Data Outputs 

0 

Data outputs for a 9-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 and REN2 are 
asserted. 

REN1 

Read Enable 1 

1 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

REN2 

Read Enable 2 

1 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will be in a 
high impedance state. 

EF 

Empty Flag 

o 

When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 

EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

PAE 

Programmable 

Almost-Empty 

Flag 

0 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the FIFO. 

The default offset at reset is Empty+7. PAE is synchronized to RCLK. 

PAF 

Programmable 
Almost-Full Flag 

0 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the FIFO. The 
default offset at reset is Fu!!-7. PAF is synchronized to WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 
HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

■ 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +135 

a 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED 
OPERATING CONDITIONS 


Symbol 

Parameter 


E2Z9 

ns 


VCCM 

Military Supply 

Voltage 


H 

5.5 

V 

Vccc 

Commercial 

Supply Voltage 


m 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

u 

Vih 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH 

Input High Voltage 

Military 

2.2 

— . 

— 

V 

VlL 

Input Low Voltage 
Commercial & 

Military 



0.8 

V 
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DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ±.10%, Ta - 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72201 
IDT72211 
IDT72421 
Commercial 
tCLK = 15, 20, 25, 50ns 
Min. Typ. Max. 

IDT72201 

IDT72211 

IDT72421 

Military 

tCLK = 20, 25, 50ns 
Min. Typ. Max. 

Unit 

iLl' 1 * 

Input Leakage Current (Any Input) 

-1 

— 

-i 

-10 

— 

10 

pA 

lio (2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1” Voltage, Ioh = -2 mA 

mm 

— 

_ 

wm 

— 

— 

V 

VOL 

Output Logic “0" Voltage, Iol = 8 mA 

— 

— 

0.4 

— 

— 

1 

V 

lcc (3) 

Active Power Supply Current 

— 

— 

140 

— 

— 

160 

mA 


NOTES: 2655 « 04 

1. Measurements with 0.4 s Vin s Vout. 

2. OE £ Vih. 0.4 < Vout < Vcc. 

3. Measurements are made with outputs open. Tested at fCLK = 20MHz. 

Typical Icci = 65 + (fCLK * 1.1/MHz) + (fcLK * Cl * 0.03/MHz-pF) mA 
fCLK = 1/tClK. 

Cl = external capacitive load (30pF typical) 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

Cin< 2 > 

Input 

Capacitance 

VlN = 0V 

10 

PF 

COUT (1 ' 2 > 

Output 

Capacitance 

Vout = 0V 

10 

pF 


NOTES: 

1 . With output deselected (OE = HIGH). 

2. Characterized values, not currently tested. 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Com’l. 

1DT72201L15 
IDT72211L15 
1DT72421L15 
Min. Max. 

Com 
1DT72201L20 
IDT72211L20 
IDT72421L20 
Min. Max. 

mercial and Mi 
IDT72201L25 
IDT72211L25 
IDT72421 L25 
Min. Max. 

Iltary 

IDT72201L50 
IDT72211L50 
IDT72421 L50 
Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

66.7 

— 

50 

— 

40 

— 

20 

MHz 

tA 

Data Access Time 

2 

.10 

2 

12 

3 

15 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

20 — 

ns 

tDS 

Data Set-up Time 

4 

f — 

5 

— 

6 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 


1 

— 

1 - 

2 

— 

ns 

tENS 

Enable Set-up Time 

4 


_ 5 ~ 

6 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

■as— 

1 

— 

1 - 

2 

— 

ns 

tRS 

Reset Pulse Width! 1 ) 

15 


20 

— 

25 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

50 — 

ns 

tRSF 

Reset to Flag Time and Output Time 

_ 15 

— 

20 

— 

25 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low Z(2) 

0 


0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

....... 8 

3 

10 

3 

13 

3 

28 

ns 

tOHZ 

Output Enable to Output in High Z(2) 

3 

8 

3 

10 

3 

13 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 


10 

— 

12 

— 

15 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tPAF 

Write Clock to Programmable Almost-Full Flag 

— J: 

10 

— 

12 

— 

15 

— 

30 

ns 

tPAE 

Read Clock to Programmable Almost-Empty Flag 

— 

10 

— 

12 

— 

15 

— 30 

ns 

tSKEWl 

Skew Time Between Read Clock and Write Clock 
for Empty Flag and Full Flag 


— 

8 

— 

10 

— 

15 

— 

ns 

tSKEW2 

Skew Time Between Read Clock and Write Clock 
for Programmable Almost-Empty Flag and 
Programmable Almost-Full Flag 

1 5 


18 — 

20 


30 


ns 


1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 
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5V 


D.U.T. ■ 


6800 


I 


1.1 KO 
30pF* 


or equivalent circuit 
Figure 1. Output Load 
‘Includes jig and scope capacitances. 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS 
INPUTS: 

Data In (Do - Ds) — Data inputs for 9-bit wide data. 

CONTROLS: 

_Reset (RS) — ■ Reset is accomplished whenever the Reset 
(RS) input is taken to a low state. During reset, both internal 
read and write pointers are set to the first location. A reset is 
required after power-up before a write operation can take 
place . The Full Flag (FF) and Programmable Almost-Full Flag 
(PAF) will be reset to high aftertRSF. The E mpty Flag (EF) and 
Programmable Almost-Empty Flag (PAE) will be reset to low 
aftertRSF. During reset, the output register is initialized to all 
zeros and the offset registers are initialized to their default 
values. 

Write Clock (WCLK) — A write cycle is initiated on the 
LOW-to-HIGH transition of the write clock (WCLK). Data set- 
up and hold times must be met in respect to the LOW-to-HIGH 
transition of the write clock (WC LK). The Full Flag (FF) and 
Programmable Almost-Full Flag (PAF) are synchronized with 
respect to the LOW-to-HIGH transition of the write clock 
(WCLK). 

The write and read clocks can be asynchronous or 
coincident. 


Write Enable 1 (WEN1) — If the FI FO is c onfigured for 
programmable flags, Write Enable 1 (WEN1) is the only 
enable c ontrol pin. In this configuration, when Write Enable 1 
(WEN1) is low, data can be loaded into the input register and 
RAM array on the LOW-to-HIGH transition of every write clock 
(WCLK). Data is stored in the RAM array sequentially and 
independently of any on-going read operation. 

In this configuration, when Write Enable 1 (WEN1) is high, 
the input register holds the previous data and no new data is 
allowed to be loaded into the register. 

If the FIFO is configured to have two write enables, which 
allows fordepth expansion, there are two enable control pins. 
See Write Enable 2 paragraph below for operation in this 
configuration. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tW FF, 
allowing a valid write to begin. Write Enable 1 (WEN1) is 
ignored when the FIFO is full. 

Read Clock (RCLK) — Data can be read on the outputs on 
the LOW-to-HIGH transition of the read clock (RCLK). The 
Empt y Flag (EF) and Programmable Almost-Empty Flag 
(PAE) are synchronized with respect to the LOW-to-HIGH 
transition of the read clock (RCLK). 

The write and read clocks can be asynchronous or 
coincident. 


Read Enab les (REN1 , REN2) — When both Read Enables 
(REN1 , REN2) are low, data is read from the RAM array to the 
output register on the LOW-to-HIGH transition of the read 
clock (RCLK). 

When either Read Enable (REN1 , REN2) is high, the output 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a validwrite operation has been accomplished, the Empty 
Flag (EF) will go hi gh after tREF a nd a valid read can begin. 
The Read Enables (REN1 , REN2) are ignored when the FIFO 
is empty. 

Output Enable (OE) — When Output Enable (OE) is 
enabled (LOW), the parallel output buffers receive data from 
the output register. When Output Enable (OE) is disabled 
(HIGH), the Q output data bus is in a high-impedance state. 

Write Enable 2/Load (WEN2/LD) — This is a dual-purpose 
pin. The FIFO is configured at Reset to have programmable 
flags or to have two write enables, which allows depth 
expansion. If Write Enable 2/Load (WEN2/LD) is set high at 
Reset (RS=low), this pin operates as acontrolto load and read 
the programmable flag offsets. 

If the FIFO is conf igured to have two write enables, when 
Write Enable (WEN1 ) is low and Write Enable 2/Load (WEN2/ 
LD) is high, data can be loaded into the input register and RAM 
array on the LOW-to-HIGH transition of every write clock 
(WCLK). Data is stored in the RAM array sequentially and 
independently of any on-going read operation. 

In this configuration, when Write Enable (WEN1) is high 
and/or Write Enable 2/Load (WEN2/LD) is low, the input 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go hig h after t WFF, 
allowing a valid write to begin. Write Enable 1 (WEN1) and 
Write Enable 2/Load (WEN2/LD) are ignored when the FIFO 
is full. 

The FIFO is configured to have programmable flags when 
the_Write Enable 2/Load (WEN2/LD) is set low at Reset 
(RS=low). The IDT72201/7221 1/72420 devices contain four 
8-bit offset registers which can be loaded with data on the 
inputs, or read on the outputs. See Figure 3 for details of the 
size of the registers and the default values. 

If the FIFO is con figured to have programmable flags when 
the Write Enable 1 (WEN1) and Write Enable 2/Load (WEN2/ 
LD) are set low, data on the inputs D is written into the Empty 
(Least Significant Bit) offset registeron the first LOW-to-HIGH 
transition of the write clock (WCLK). Data is written into the 
Empty (Most Significant Bit) offset register on the second 
LOW-to-HIGH transition of the write clock (WCLK), into the 
Full (Least Significant Bit) offset registeron the third transition, 
and into the Full (Most Significant Bit) offset register on the 
fourth transition. The fifth transition of the write clock (WCLK) 
again writes to the Empty (Least Significant Bit) offset register. 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 

However, writing all offset registers does not have to occur 
at one time. One or two offset registers can be written and then 
by bringing the Write Enable 2/Load (WEN2/LD) pin high, the 
FIFO is returned to normal read/write operation. When the 
Write Ena ble 2/L oad (WEN2/LD) pin is set low, and Write 
Enable 1 (WEN1) is low, the next offset register in sequence 
is written. 

The contents of the offset registers can be read on the 
output lines when the Write Enabl e 2/Load (WE N2/LD) pin is 
set low and both Read Enables (REN1, REN2) are set low. 
Data can be read on the LOW-to-HIGH transition of the read 
clock (RCLK). 

A read and write should not be performed simultaneously 
to the offset registers. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LD 

WEN1 

WCLK (1) 

Selection 

0 

0 

/ 

Empty Offset (LSB) 

Empty Offset (MSB) 

Full Offset (LSB) 

Full Offset (MSB) r 

0 

1 

/ 

No Operation 

1 

0 

/ 

Write Into FIFO 

1 

1 

/ 

No Operation 


2655 drw 04 

NOTE: 

1 . The sa me selecti on sequence applies to reading from the registers. 
REN1 and REN2 are enabled and read is performed on the LOW-to- 
HIGH transition of RCLK. 

Figure 2. Write Offset Register 


72201 -256 x 9-BIT 7221 1 - 512 x 9-BIT 72421 - 64 x 9-BIT 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


OUTPUTS: 

Full Flag (FF) — The Full Flag (FF) will go low, inhibiting 
further write operation, when the device is full. If no reads are 
performed after Reset (RS), the Full Flag (FF) will go low after 
256 writes for the !DT72201,512writesforthe IDT7221 1 , and 
64 writes for the IDT72421 . 

The Full Flag (FF) is synchronized with respect to the LOW- 
to-HIGH transition of the write clock (WCLK). 

Empty Flag (EF) — The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is 
equal to the write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
LOW-to-HIGH transition of the read clock (RCLK). 

Programmable Almost-F ull F lag (PAF) — The 

Programmable Almost-Full Flag (PAF) will go low when the 
FIFO reaches the Almost-Full condition. If no reads are 
perfo rmed after Reset (RS), the Programmable Almost-Full 
Flag (PAF) will go low after (256-m) writes for the IDT72201 , 
(512-m) writes for the IDT7221 1 , and (64-m) writes for the 
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IDT72421 . The offset “m” is defined in the Full offset registers. 

If there is no Full offset specified, the Programmable 
Almost-Full Flag (PAF) will go low at F ull-7 w ords. 

The Programmable Almost-Full Flag (PAF) is synchronized 
with respect to the LOW-to-HIGH transition of the write clock 
(WCLK). 

Programmable Almost-Emp ty Fl ag (PAE) — The 
Programmable Almost-Empty Flag (PAE) will go lowwhenthe 
read pointer is "n+1" locations less than the write pointer. The 
offset "n" is defined in the Empty offset registers. If no reads 
are p erform ed after Reset the Programmable Almost-Empty 
Flag (PAE) will go high after "n+1" for the IDT72201/7221 1/ 
72421. 

If there is no Em pty o ffset specified, the Programmable 
Almost-Empty Flag (PAE) will go low at Empty+7 words. 

The Programmable Almost-Empty Flag (PAE) is 
synchronized with respect to the LOW-to-HIGH transition of 
the read clock (RCLK). 

Data Outputs (Qo - Qs) — Data outputs for a 9-bit wide 
data. 


TABLE 1: STATUS FLAGS 


NUMBER OF WORDS IN FIFO 

FF 

PAF 

PAE 

EF 

72201 

72211 

72421 





0 

0 

0 

H 

H 

L 

L 

1 to nO) 

1 to n (1 > 

1 to n (1) 

H 

H 

L 

H 

(n+1) to (256-(m+1)) 

(n+1) to (512-(m+1 )) 

(n+1) to (64-(m+1)) 

H 

H 

H 

H 

(256-m)< 2 > to 255 

(512-m) (2) to 511 

(64-m) (2) to 63 

H 

L 

H 

H 

256 

512 

64 

L 

L 

H 

H 


1 . n = Empty Offset (n = 7 default value) 

2. m = Full Offset (m = 7 default value) 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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7 

WEN1 
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WEN2/LD (1) 


_> 

< 


-* tRSF «- 

OE = 1 (2) 

! 

co 

o 

o 

o 

■ 


OE = 0 


2655 dm 06 

NOTES: 

1. Holding WEN2/LD high during reset will make the pin act as a second write enable pin. Holding WEN2/LD low during reset will make the pin act as a load 
enable for the programmable flag offset registers. 

2. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1 . 

3. The clocks (RCLK, WCLK) can be free-running furing reset. 


Figure 4. Reset Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 51 2 x 9-BIT AND 64 x 9-BIT 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: 

1. When tSKEWi £ minimum specification, tFRL = tCLK + tsKEWt 
tsKEWt < minimum specification, tFRL = 2tCLK + tSKEWi 
The Latency Timings apply only at the Empty Boundary (EF = LOW). 


Figure 7, First Data Word Latency Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 8. Full Flag Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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NOTE: 

1. When tSKEWi > minimum specification, tFRL maximum = tCLK + tSKEWi 
tSKEWi < minimum specification, tFRL maximum = 2tCLK + tSKEWi 
The Latency Timings apply only at at the Empty Boundary (EF + LOW). 


Figure 9. Empty Flag Timing 
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1DT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 

256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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NOTES: 

1. PAF offset = m. 

2. 256 -m words in FIFO for IDT72201. 512 - m words for IDT7221 1. 64 - m words in FIFO for IDT72421. 

3. tSKEW2is the minimum time between a rising RCLK edge and a rising W CLK edge for PAF to change during that clock cycle. If the time between the rising 
edge of RCLK and the rising edge of WCLK is less than tSKEW2, then PAF may not change state until the ne xt WC LK rising edge. 

4. If a write is performed on this rising edge of the write clock, there will be Full - (m-1) words in the FIFO when PAF goes low. 


Figure 10. Programmable Full Flag Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WCLK 


WEN1 


WEN2 
(If Applicable) 


-tCLKH - 


■ tCLKL- 




PAE 


RCLK 


REN1 , 
REN2 


n words in FIFO 


tSKEW2 (2) 


tENS - 

\ 

r 

- tENH 



A 


tENS- 


x 

- tENH 

) ///A 


“'S 

^ 


( 1 ) 


-tPAE ■ 


Jf 


n+1 words in FIFO 




tENS 


-tPAE 




tENH 


2 ^ 


NOTES: 

1. PAE offset = n. 

2. tSKEW2is the minimum time between a rising WCLK edge and a rising R CLK e dge for PAE to change during that clock cycle. If the time between the rising 
edge of WCLK and the rising edge of RCLK is less than tSKEW2, then PAE may not change state until the next RCL K rising edge. 

3. If a read is performed on this rising edge of the read clock, there will be Empty + (n-1) words in the FIFO when PAE goes low. 


Figure 11. Programmable Empty Flag Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 12. Write Offset Registers Timing 


RCLK 


LD 


REN1, 

REN2 


Qo - 07 
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Figure 13. Read Offset Registers Timing 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION - A single IDT72201/ 
7221 1/72421 may be used when the application requirements 
arefor256/512/64wordsorless. When the IDT72201/7221 1/ 


72 421 ar e in a Single Device Configuration, the Read Enable 
2 (REN2) control input can be grounded (see Figure 14). In 
this configuration, the Write Enable 2/Load (WEN2/LD) pin is 
set low at Reset so that the pin operates as a control to load 
and read the programmable flag offsets. 


WRITE CLOCK (WCLK) 


WRITE ENABLE 1 (WEN1) 


WRITE ENABLE 2/LOAD (WEN2/LD) 


DATA IN (Do - Da) 


FULL FLAG (FF) 


PROGRAMMABLE ALMOST FULL (PAF) 


RESET (RS) 

READ CLOCK (RCLK) 


IDT 

72201/ 

72211/ 

72421 


READ ENABLE 1 (REN1 ) 


OUTPUT ENABLE (OE) 


DATA OUT (Qo - Os) 


EMPTY FLAG (EF) 


PROGRAMMABLE ALMOST EMPTY (PAE) 


READ ENABLE 2 (REN2) 


Figure 14. Block Diagram of Single 256 x 9/512 x 9/64 x 9 Synchronous FIFO 
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WIDTH EXPANSION CONFIGURATION - Word width may 
be increased simply by connecting the corresponding inpu t 
contr ols signals of multiple devices. Status flags (EF, PAE, 
PAF and FF) can be detected from any one device. Figure 1 5 
demonstrates a 18-bit word width by using two IDT72201/ 
7221 1/72421s. Any word width can be attained by adding 
additional IDT72201/7221 1/72421 s. 


When the IDT72201/7221 1/724 21 are in a Width Expansion 
Configuration, the Read Enable 2 (REN2) control input can be 
grounded (see Figure 15). In this configuration, the Write 
Enable 2/Load (WEN2/LD) pin is set low at Reset so that the 
pin operates as a control to load and read the programmable 
flag offsets. 


DATA IN (D) ,18 


■h 


~h 


RESETT(RS) 


WRITE CLOCK (WCLK) 


WRITE ENABLE1 (WEN1) 


WRITE ENALBLE2/LOAD (WEN2/LD) 


FULL FLAG (FF) 


PROGRAMMABLE (PAF) 


IDT 

72201/ 

72211/ 

72421 


RESET (RS) 


£ 


7 L 


READ ENABLE 2 (REN2)| 


IDT 

72201/ 

72211/ 

72421 


READ CLOCK (RCLK) 


READ ENABLEl (REN1) 


OUTPUT ENALBLE (OE) 


EMPTY FLAG (EF) 


PROGRAMMABLE (PAE) 


-h 


9 DATA OUT (Q) .18 


| READ ENABLE 2 (REN2) 


■h 


Figure 15. Block Diagram of 256 x 18/512 x 18/64 x 18 Synchronous FIFO 
Used in a Width Expansion Configuration 
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IDT72201/7221 1/72421 CMOS SyncFlFO™ (Clocked FIFO) 
256 x 9-BIT, 512 x 9-BIT AND 64 x 9-BIT 


DEPTH EXPANSION - The IDT7221/7221 1/72421 can be 
adaptedto applicationswhenthe requirements are forgreater 
than 256/512/64 words. The existence of two enable pins on 
the read and write port allow depth expansion. The Write 
Enable 2/Load pin is used as a second write enable in a depth 
expansion configuration thus the Programmable flags are set 
to the default values. Depth expansion is possible by using 
one enable input for system control while the other enable 
input is controlled by expansion logic to direct the flow of data. 
Atypical application would have the expansion logic alternate 
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data access from one device to the next in a sequential 
manner. The IDT72201/7221 1/72421 operates in the Depth 
Expansion configuration when the following conditions are 
met: 

1 . The WEN2/ LD pin is held high during Reset so that this pin 
operates a second Write Enable. 

2. External logic is used to control the flow of data. 

Please see the Applicatioin Note" DEPTH EXPANSION 
USING 72211 SYNCHRONOUS FIFOs" for details of this 
configuration. 


ORDERING INFORMATION 

IDT XXXXX X_ XX X X 

Device Type Power Speed Package Process/ 



BLANK 

Commercial (0°C to +70°C) 

B 

Military (-55°C to+125°C) 


Compliant to MIL-STD-883, Class B 

J 

Plastic Leaded Chip Carrier (PLCC) 

L 

Leadless Chip Carrier (LCC) 

15 Com'l. Only 
20 

l Clock Cycle Time (tCLK) 

25 

f Speed in Nanoseconds 

50 

L 

Low Power 

72201 

256 x 9 Synchronous FIFO jS 

72211 

512 x 9 Synchronous FIFO i 

72421 

64 x 9 Synchronous FIFO § 
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1 

CMOS PARALLEL 

PRELIMINARY 

Integrated Device Technology, Inc. 


SyncFlFO™ (CLOCKED FIFO) 

512 x 18-BIT & 1024 x 18-BIT 

IDT72215A 

IDT72225A 


FEATURES: 

• 512 x 18-bit and 1024 x 18-bit memory array structures 

• 20ns read / write cycle time 

• Easily expandable in depth and width 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-port zero fall-through time architecture 

• Programmable almost-empty and almost-full flags 

• Empty and Full flags signal FIFO status 

• Half-Full flag capability in a single device configuration 

• Output enable puts output data bus in high impedance 

• First device controls all flag logic in depth expansion 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in a 68-lead pin grid array (PGA), and plastic 
leaded chip carrier (PLCC) 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT72215A and IDT72225A are very high speed, low- 
powe r first-in, first-out (FI FO) memories with clocked read and 
write controls. The IDT72215A has a 512 x 18-bit memory 
array, while the IDT72225A has a 1 024 x 1 8-bit memory array. 
These FIFOs are applicable for a wide variety of data buffering 
needs, such as optical disk controllers, local area networks 
(LANs), and interprocessor communication. 

Both FIFOs have 18-bit input and output ports. The input 
port is controlled by a fr ee-running clock (WCLK), and a data 
input enable pin (WEN). Data is read into the synchonous 
FIFO on every clock when WEN is asserted. The output port 
is co ntroll ed by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation orthe two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AUGUST 1990 


61990 Integrated Device Technology, Inc. 
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1DT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 
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DESCRIPTION (Continued): The IDT72215A and IDT72225A_are depth expandable 

The synchronous FIFOs have two fixed flags, Empty (EF) using a daisy-chain technique. The XI and XO pins are used 
and Full (FF), and two programmable flags, Almost-Empty to expand the FIFOs. To permit programmable flagsjn depth 
(PAE) and Almost-Full (PAF). The offset loading of the expansion, the first device indicated by setting FL to low, 
programmable flags is controlled by a simple state machine, controls the flags. 

and is initiated by asserting the load pin (LD). A Half-Full flag The IDT72215A/72225A is fabricated using IDTs high 
(HF) is available when the FIFO is used in a single device speed submicron CEMOS technology. Military grade product 
configuration. is manufactured in compliance with the latest revision of 

MIL-STD-883, Class B. 


PIN CONFIGURATIONS 



ABCDEFGHJKL 27i9drw02 


PGA 

TOP VIEW 
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1DT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 
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PIN DESCRIPTIONS 


Symbol 

Name 


Description 

D 0 - D 17 

Data Inputs 

D 

Data inputs for a 18-bit bus. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the 

RAM array, FF and PAF go high, and PAE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when Write Enable 
WEN is asserted (LOW). 

WEN 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. When WEN is high, the FIFO holds the previous data. Data will not be written 
into the FIFO if the FF is LOW. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when Read Enable 
REN is asserted (LOW). 

RER 

Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. When REN is high, the output register holds the previous data. Data will not be 
read from the FIFO if the EFis LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

LD 

Load 

1 

When LD is LOW, data on the inputs D 0 -D 15 is written to the offset and depth registers 
on the LOW-to-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW, 
data on the outputs Q 0 -Q 15 is read from the offset and depth registers on the LOW-to- 
HIGH transition of the RCLK, when REN is LOW. 

FL 

First Load 

1 

In the single device or width expansion configuration, FL is grounded. In the depth 
expansion configuration, FL is grounded on the first device (first load device) and set to 
high for all other devices in the daisy chain. 

WXI 

Write Expansion 
Input 

1 

In the single device or width expansion configuration, WXI is grounded. In the depth 
expansion configuration, WXI is connected to WXO (Write Expansion Out) of the 
previous device. 

RXI 

Read Expansion 
Input 


In the single device or width expansion configuration, RXI is grounded. In the depth 
expansion configuration, RXI is connected to RXO (Read Expansion Out) of the previous 
device. 

EF 

Empty Flag 

O 

When EF is LOW, the FIFO is empty and further data reads from the output are 
inhibited. When EFis HIGH, the FIFO is not empty. EFis synchronized to RCLK. 

PAE 

Programmable 
Almost-Empty Flag 

O 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
FIFO. The default offset at reset is 1/8 full. 

PAF 

Programmable 
Almost-Full Flag 

0 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the 

FIFO. The default offset at reset is 7/8 full. 

FF 

Full Flag 

o 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. 

When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

WXO/HF 

Write Expansion 
Out/Half-Full Flag 

o 

In the single device or width expansion configuration, the device is more than half full 
when HFis LOW. In the depth expansion configuration, a pulse is sent from WXO to 

WXI of the next device when the last location in the FIFO is written. 

RXO 

Read Expansion 
Out 

0 

In the depth expansion configuration, a pulse is sent from RXO to RXI of the next device 
when the last location in the FIFO is read. 

Q0-Q17 

Data Outputs 

o 

Data outputs for a 1 8-bit bus. 

v cc 

Power 


Eight +5 volt power supply pins. 

GND 

Ground 


Eight 0 volt ground pins. 


2719 fcl 01 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Ratinq 

Com’l. 

Mil. 

Iff!!! 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2719 tbl 02 

1 . Stresses greater than those listed u nder ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


CAPACITANCE (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter* 1 ) 

Condition 

EE® 

Unit 

Cin (2> 

Input Capacitance 

< 

Z 

II 

o 

< 

10 

pF 

Cout^' 2 ) 

Output Capacitance 

Vout = 0V 

10 

PF 


NOTES: 2719 tbl 03 

1. With output deselected. (OE = high) 

2. Characterized values, not currently tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


E3 

(223 


VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih 

Input High Votage 
Commercial 

2.0 

— 

— 

V 

Vih 

Input High Votage 
Military 

2.2 

— 

— 

V 

VlL* 1 ) 

Input Low Voltage 
Com'l. and Mil. 

— 

— 

0.8 

V 


NOTE: 2719 tbl 04 

1 . 1 ,5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%. Ta = -55°C + 125°C) 


Symbol 

Parameter 

IDT72215A 
IDT72225A 
Commercial 
tCLK = 20, 25, 50 ns 

IDT72215A 

IDT72225A 

Military 

tCLK = 25, 30, 50 ns 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

l L |(i) 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

— 

10 

pA 

■lo <2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

X 

o 

> 

Output Logic "1" Voltage, b H = -2 mA 

mm 

— 

— 


— 

— 

V 

V 0 i 

Output Logic "0" Voltage, bi_= 8 mA 

— 

— 


— 

— 

wza 

V 

Icci (3) 

Active Power Supply Current 

— 

— 

250 

— 

— 

300 

mA 

•CC2 (3) 

Average Standby Current (All Input = V cc - 0.2V, 
except RCLK and WCLK which are free-running) 

— 

— 

60 

— 

B 

75 

mA 


NOTES: 2917 tbl os 

1 . Measurements with 0.4 <, Vin s Vout. 

2. OE £ Vih, 0.4 :£ Vout 5 Vcc. 

3. Tested at f = 20 MHz. 
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1DT72215A, IDT7222SA CMOS PARALLEL 

SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C + 125°C) 


Symbol 

Parameter 

Com'l. 

IDT72215L20 

IDT72225L20 

Com'l. & Mil. 
IDT72215L25 
IDT72225L25 

MIL 

IDT7221 5L30 
IDT72225L30 

Com'l. & Mil. 
IDT72215L50 
IDT72225L50 

Unit 

Mlln. 

Max. 

Mlln. 

Max. 

Mlln. 

Max. 

Mlln. 

Max. 

fs 

Clock Cycle Frequency 

— 

50 

— 

40 

— 

33 

— 

20 

MHz 

tA 

Data Access Time 

2 

14 

3 

15 

3 

18 

3 

25 

ns 

tCLK 

Clock Cycle Time 

20 

— 

25 

— 

30 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

8 

— 

10 

— 

12 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

9 

— 

10 

— 

12 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

5 

— 

6 

— 

7 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

5 

— 

6 

— 

7 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tRS 

Reset Pulse Width! 1 ) 

20 

— 

25 

— 

30 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time ( 2 ) 

12 

— 

15 

— 

18 

— 

30 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

20 

— 

25 

— 

30 

— 

50 

ns 

tou 

Output Enable to Output in Low Z (2 > 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

9 

— 

12 

— 

15 

— 

20 

ns 

tOHZ 

Output Enable to Output in High Z < 2 ) 

1 

9 

1 

12 

1 

15 

1 

20 

ns 

tWFF 

Write Clock to Full Flag 

— 

14 

— 

16 

— 

18 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

12 

— 

15 

— 

18 

— 

30 

ns 

tPAF 

Clock to Programmable Almost-Full 
Flag 

— 

20 


22 

B 

24 

— 

35 

ns 

tPAE 

Clock to Programmable Almost- 
Empty Flag 

— 

20 

— 

22 

— 

24 

— 

35 

ns 

tHF 

Clock to Half-Full Flag 

— 

20 

— 

22 

— 

24 

— 

35 

ns 

txo 

Clock to Expansion Out 

— 

12 

— 

15 

— 

18 

— 

30 

ns 

txi 

Expansion In Pulse Width 

8 

— 

10 

— 

12 

— 

20 

— 

ns 

txis 

Expansion In Set-Up Time 

8 

■ 

10 

■ 

12 

■ 

20 

■ 

ns 

tSKEWl 

Skew time between Read Clock & 
Write Clock for Full Flag 

14 

— 

16 

H 

18 

— 

20 

H 

ns 

tSKEW2 

Skew time between Read Clock & 
Write Clock for Empty Flag 

14 

— 

16 

— 

18 

— 

20 

— 

ns 


NOTES: 2719 tbi 06 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2719tbl07 




or equivalent circuit 

Figure 1. Output Load 


2719 *w 25 


‘Includes jig and scope capacitances. 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do - Di7) 

Data inputs for 18-bit wide data. 

CONTROLS: 

RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up before a write operation can take place. The Full 
Flag ( FF), Half-Full Flag (HF), and Programmable Almost-Full 
Flag (PAF) will be reset to high aftertRSF. The E mpty Flag (EF) 
and Programmable Almost-Empty Flag (PAE) will be reset to 
low after tRSF. 

WRITE CLOCK (WCLK) 

A write cycle is initiated on the low-to-high transition of the 
write clock (WCLK). Data set-up and hold times must be met 
with respect to the low-to-high transition of the write clock 
(WCLK). 

The write and read clocks can be asynchronous or 
coincident. 


WRITE ENABLE (WENJ 

When Write Enable (WEN) is low, data can be loaded into 
the input register and RAM array on the low-to-high transition 
of every write clock (WCLK). Data is stored in the RAM array 
sequentially and independently of any on-going read opera- 
tion. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is loaded into the FIFO. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF 
allowing a write to begin. Write Enable (WEN) is ignored when 
the FIFO is full. 

READ CLOCK (RCLK) 

Data can be read on the outputs on the low-to-high 
transition of the read clock (RCLK), when Output Enable (OE) 
is set low. 

The write and read clocks can be asynchronous or 
coincident. 

READ ENABLE (REN) _ 

When Read Enable (REN ) is low, data is loaded into the 
RAM array to the output register on the low-to-high transition 
of the read clock (RCLK). 

When Read Enable (REN ) is high, the output register holds 
the previous data and no new data is loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further r ead operations. Once 
a write is performed, the Empty Flag (EF) will g o high after 
tREF and a read can begin. Read Enable (REN) is ignored 
when the FIFO is empty. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OUTPUT ENABLE (OE) 

When Output Enable (OE) is enabled (low), the parallel 
output buffers receive data from the output register. When 
Output Enable (OE) is disabled (high), the Q output data bus 
is in a high impedance state. 

LOAD (LD) 

The IDT72215A and IDT72225A devices contain two 16- 
bit offset registers and a 6-bit depth register which can be 
loaded with data on the inputs, o r read on the outputs. When 
the Load (LD) pin is set tow and WEN is set low, data on the 
inputs D0-D15 is written into the Empty offset register on the 
f irst low-to-high transition of the write cl ock (WCLK). When the 
Load (LD) pin and Write Enable (WEN) are held tow then data 
is written into the Full offset register on the second low-to-high 
transition of the write clock (WCLK) and into the Depth register 
on the third transition. The fourth transition of the write clock 
(WCLK) again writes to the Empty offset register. 

However, writing all offset registers does not have to occur 
at one time. One or two offset registers can be written and then 
by bringing the Load (LD) pin high, the FIFO is returned to 
normal read/write ope ration. When the Load (LD) pin is set 
tow, and Write Enable (WEN) is tow, the next offset register in 
sequence is written. 

When the Load pin is tow and Write Enable is high, the 
offset register counter increments without writing into the 
offset registers. 

The contents of the offset registers can be r ead o n the 
output lines when the Load (LD) pin is set tow and REN is set 
tow. Data can be re ad on t he low-to-high transition of the read 
clock (RCLK) when REN is enabled (tow). 

A read and a write should not be performed simultaneously 
to the offset registers. 


ro 

WER 

WCLK (1) 

SELECTION 

0 

0 


WRITING TO OFFSET REGISTERS: 




EMPTY OFFSET i 




FULL OFFSET 




DEPTH REGISTER 

0 

i 

_r 

INCREMENTING OFFSET REGISTER 
COUNTER BUT NOT WRITING: 




EMPTY OFFSET -i«* — i 




FULL OFFSET 




DEPTH REGISTER 

1 

0 

_r 

WRITE INTO FIFO 

1 

1 

_r 

NO OPERATION 


NOTE: 2719 

1 . The same selection sequence applies to reading from the registers. REN 
is enabled and read is performed on the low-to-high transition of RCLK. 


Figure 2. Write Offset Register 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FIRST LOAD (FL) 

First Load (FL) is grounded to indicate operation in the 
Single Device or Width Expansion mode. In the Depth 
Expansion configuration, First Load (FL) is grounded to indi- 
cate it is the first device loaded and is set to high for all other 
devices in the daisy chain. (See Operating Configurations for 
further details.) 

WRITE EXPANSION INPUT (WXl) 

This is a dual purpose pin. Write Expansion In (WXl) is 
grounded to indicate operation in the Si ngle Device or Width 
Expansion mode. Writ e Exp ansion In (WXl) is connected to 
Write Expansion Out (WXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

READ EXPANSION INPUT (RXI) 

This is a dual purpose pin. Read Expansion In (RXI) is 
grounded to indicate operation in the Single Device or Width 
Expansion mode. Re ad Exp ansion In (RXl) is connected to 
Read Expansion Out (RXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

OUTPUTS: 


17 15 0 



EMPTY OFFSET REGISTER 

DEFAULT VALUE 003FH (72215): 007FH (72225) 

17 15 0 


FULL OFFSET REGISTER 

DEFAULT VALUE 003FH (72215): 007FH (72225) 

17 6 5 0 

H 

DEPTH REGISTER 

DEFAULT VALUE 0 


NOTE: 2719dfw24 

1 . Any bits of the offset register not being programmed should be set to zero. 

Figure 3. Offset Register Location and Default Values 


FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write 
operation, indicating that the device is ful^ If no reads are 
performed after Reset (RS), the Full Flag (FF) will go low after 
512 writes for the IDT72215SA and 1024 writes for the 
IDT72225A. 

The Full Flag (FF) is updated on the low-to-high transition 
of the write clock (WCLK). 


EMPTY FLAG (EF) __ 

The Empty Flag (EF) will go low, inhibiting further read 
operations, when the read pointer is equal to the write pointer, 
indicating the device is empty. 

The Empty Flag (EF) is updated on the low-to-high transi- 
tion the read clock (RCLK). 



IDT72215A 

IDT72225A 


Total Depth In 

Data Loaded 

Total Depth In 

Data Loaded In 

Expansion 

In Depth 

Expansion 

Depth Regiser 

Configuration 

Register 

Configuration 

0 or 1 

512 

0 or 1 

1024 

2 

1024 

2 

2048 

3 

1536 

3 

3072 

4 

2048 

4 

4096 

5 

2560 

5 

5120 

6 

3072 

6 

6144 

32 

16384 

32 

32768 


Figure 4. Depth Register Programming 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE I — STATUS FLAGS 


Number of Words In FIFO 

FF 

PAF 

HF 

PAE 

EF 

7221 5A 

72225A 

0 

0 

H 

H 

H 

L 

L 

1 to nd> 

1 to n<h 

H 

H 

H 

L 

H 

(n+1) to 257 

(n+1) to 513 

H 

H 

H 

H 

H 

258 to (512-(m+1)) 

514 to (1024-(m+1)) 

H 

H 

L 

H 

H 

(512-m) ( 2 ) to 511 

(1024-m) < 2 ) to 1023 

H 

L 

L 

H 

H 

512 

1024 

L 

L 

L 

H 

H 


NOTES: 

1. n = Empty Offset (Default Values : 7221 5A n = 63 : 72225A n = 127) 

2. m = Full Offset (Default Values : 7221 5A m = 63 : 72225A m = 127) 


PROGRAMMABLE ALMOST-FULL FLAG (PAF) 

The Programmable Almost-Full Flag (PAF) will go low 
when FIFO reaches the Almost-Full condition. If no reads are 
performed after Reset (RS), the Programmable Almost Full 
Flag (PA) will go low after (512-m) writes for the IDT72215A 
and (1024-m) writes for the IDT72225A. The offset “m” is 
defined in the FULL offset register. 

If there is no Full offset specified, the Programmable 
Almost-Full Flag (PAF) will be low when the device is 7/8 full 

to completely full. 

The Programmable Almost-Full Flag (PAF) is asserte d low 
on the low-to-high transition of the write clock (WCLK). PAF 
is reset to high on t he lo w-to-high transition of the read clock 
(RCLK). Thus the PAF is asychronous. 

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE) 

The Programmable Almost-Empty Flag (PAE) will go low 
when the read pointer is “n+1” locations less than the write 
pointer. The offset “n” is defined in the EMPTY offset register. 

If there is no Emp ty off set specified, the Programmable 
Almost Empty Flag (PAE) will be low when the device is 

completely empty to 1/8 full. 

The Programmable Almost-Empty Flag (PAE) is asserted 
low o n the low-to-high transition of the read clock (RCLK). 
PAE is reset to high on t he low -to-high transition of the write 
clock (WCLK). Thus the PAF is asychronous. 


2017 tW 08 


WRITE EXPANSION OUT/HALF-FULL FLAG (WXO/HF) 

This is a dual-purpose output. In the Single Dev ice a nd 
Width Expansion mode, when Write Expansion In (WXI) is 
grounded, this output acts as an indication of a half-full 
memory. 

After half of the memory is filled, and at the low-to-high 
transition of the next write cycle, the Half-Full Flag goes low 
and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset to high by_the low-to-high transition of the read clock 
(RCLK). The HF is asychronous. 

In the Dept h Ex pansion or Daisy Chain mode, Write 
Expan sion In (WXI) is connected to Write Expansion Out 
(WXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device write to the last location of memory. 

READ EXPANSION OUT (RXO) 

In the Depth Expansion or Daisy Chain configuration, Read 
Expan sion In (RXI) is connected to Read Expansion Out 
(RXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device reads from the last location of memory. 

DATA OUTPUTS (Q0-Q17) 

Q0-Q17 are data outputs for 18-bit wide data. 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 5. Reset Timing* 2 ) 


NOTE: 

1 . After reset, the outputs will be low if OE = 0 and tri-state if OE = 1 . 

2. The docks (RCLK, WCLK) can be free-running during reset. 
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IDT7221 SA, IDT72225A CMOS PARALLEL 



REN 


Figure 6. Write Cycle Timing 


NOTE: 

1 . tSKEWl is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the current clock cycle. If the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tSKEWl, then FF may not change state until the next WCLK edge. 
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IDT72215A, IDT72225A CMOS PARALLEL 



WEN 



Figure 7. Read Cycle Timing 


NOTE: 

1 . ts«EW2 is the minimum time between a rising WCLK edge and a failing RCLK edge lor EP to change during the current clock cycle. If the time between 
the rising edge of WCLK and the falling edge of RCLK is less than tSKEW2, then EF may not change state until the next RCLK edge. 


6 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 X 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 10. Empty Flag Timing 

NOTE: 

1. When tSKEW2> minimum specification. tFRi (maximum) = 1.5 * tcu< + tSKEW2. tsKEW2< minimum specification, tFRL (maximum) = 2.5* Iclk + tSKEW2. 
The Latency Timing apply only at the Empty Boundary (EF = LOW). 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 11. Write Programmable Register* 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 13. Programmable Almost Empty Flag Timing 

NOTE: 

1 . PAE is offset = n. Number of data words written into FIFO already = n. 



Figure 14. Programmable Almost-Full Flag Timing 

NOTES: 

1. PAF offset = m. Number of data words written into FIFO already = 511 - m for the IDT72215A and 1023 - m for the IDT72225A. 

2. 512 -m words in FIFO for IDT72215A. 1024 - m word in FIFO for IDT72225A. 

3. 511 -m words in FIFO for IDT72215A. 1023 - m word in FIFO for IDT72225A. 
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IDT72215A, IDT72225A CMOS PARALLEL 



Figure 15. Half-Full Flag Timing 




Figure 16. Write Expansion Out Timing 

NOTE: 

1. Write to Last Physical Location. 


RCLK 


REN 


RXO 



Figure 17. Read Expansion Out Timing 

NOTE: 

1 . Read from Last Physical Location. 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MIUTARY AND COMMERCIAL TEMPERATURE RANGES 


WXi 


WCLK 





Figure 18. Write Expansion In Timing 



Figure 19. Read Expansion In Timing 


OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION when the Write Exansion In (WXI), Read Expansion In (RXI), 

A single IDT72215A/72225A may be used when the and First Load (FL) control inputs are grounded . (See 
application requirements are for51 2/1 024 words or less. The Figure 20.) 

IDT72215A/72225A are in a single Device Configuration 




RESET (RS) 


WRITE CLOCK (WCLK) 

IDT 

7221 5 A/ 
72225A 

READ CLOCK (RCLK) 

WRITE ENABLE (WEN) 

READ ENABLE (REN) 

LOAD (LD) 

OUTPUT ENABLE (OE) 

w 

DATA IN (Do - Di7) w 

mHRH 

FULL FLAG (FF) 

EMPTY FLAG (EF) 

PROGRAMMABLE (PA§ 

PROGRAMMABLE (PAF) " 

HALF-FULL FLAG (HF) 

w 



FIRST LOAD (FL) 




READ EXPANSION IN (RXI) 
WRITE EXPANSION IN (WXi) 


Figure 20. Block Diagram of Single 512 x 18/1024 x 18 Synchronous FIFO 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WIDTH EXPANSION CONFIGURATION one device. Figure 21 demonstrates a 36-word width by using 

Word width may be increased simply by connecting the two IDT72215A.72225As. Any word width can be attained by 
corre sponding control si gnals of multiple devices. Status adding additional IDT72215A/72225AS. 
flags (EF, PAE, HF, PAF, and FF) can be detected from any 


DATA IN (D) 36 / 


•4 


RESET (RS) 


18 


*■*> 


WRITE CLOCK (WCLK) 


WRITE ENABLE (WEN) 


LOAD (LD) 


FULL FLAG (FF) 


PROGRAMMABLE (PA§ 


HALF FULL FLAG (HF) 


1 


IDT 

722 15 A/ 
72225A 




18, 




RESET ( 


IDT 

7221 5A/ 
72225A 


FIRST LOAD (FL) 


5 ? 


READ CLOCK (RCLK) 


READ ENABLE (REN) 


OUTPUT ENABLE (OE) 

I — 

EMPTY FLAG (EF) 


PROGRAMMABLE (PAF) 


18 DATA OUT (Q) 36, 


WRITE EXPANSION IN (WXI) 
READ EXPANSION IN (RXI) 


NOTE: 

1 . Flag detection is accomplshed by monitoring the flag signals on either (any) device used in width expansion configuration. Do not connect any output 
control signals together. 


Figure 21. Block Diagram of 512 x 36/1024 x 36 Synchronous FIFO Memory Used In a a Width Expansion Configuration 



DEPTH EXPANSION CONFIGURATION 3. 

(WITH PROGRAMMABLE FLAGS) 

The I DT722 1 5 A/72225A can easily be adapted to applica- 
tions when the requirements are for greater than 512/1024 4. 
words. Figure 22 demonstrates Depth Expansion using three 
IDT72215A/72225AS. Any depth up to 32768 can be attained 
by adding IDT72225As. The IDT72215A/72225A operates in 5. 
the Depth Expansion configuration with programmable flags 
when the following conditions are met: 

1. The first device must be designated by grounding the 

First Load (FL) control input. 

2. All other devices must have FL in the high state. 6. 

7. 


The Write Expansion Out (WXO) pin of each device 
must be tied to the Write Expansion In (WXI) pin of the 

next device. See Figure 20L 

The Read Expansion Out (RXO) pin of each device 
must be tied to the Read Expansion In (RXI) pin of the 
next device. See Figure 20. 

To permit programmable flags, the first component 
controls the flags, and the flags are ignored on all other 
components. The total depth of the configuration is 
programmed in the master device by loading the total 
number of FIFOs into the depth register. 

All Load (LD) pins are tied together. 

The Half-Full Flag (HF) is not available in the Depth 
Expansion Configuration. 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72215A, IDT72225A CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXXX XX XX X 


X 


Device Power Speed Package Process/ 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


Plastic Leaded Chip Carrier 
Pin Grid Array 


Commerical Only 
Military Only 


} Clock Cycle Time (tCLK ) 
Speed in Nanoseconds 


Low Power 


512 x 18 Synchronous FIFO 
1024 x 18 Synchronous FIFO 


2719 drw23 


D 
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Integrated Dev 

Jjcfc) 

rice Technology, Inc. 


CMOS PARALLEL ADVANCE 

SyncFlFO™ (CLOCKED FIFO) WFORMi ATION 

1024 x 8-BIT, 2048 x 8-BIT & IDT72230 

4096 X 8-BIT IDT72240 





FEATURES: 

• 1 024, 2048, and 4096 x 8-bit memory array structures 

• 1 5ns read / write cycle time 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Almost-empty and almost-full flags set to Empty +7 and 
Full-7 respectively 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in 28-pin 300 mil plastic DIP and 300 mil 
ceramic DIP 

• For surface mount product please see the IDT72221/ 
72231/72241 data sheet 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72220/72230/72240 SyncFlFO™ are very high 
speed, low-power first-in, first-out (FIFO) memories with 


clocked read and write controls. The IDT72220/72230/72240 
have a 1024, 2048, and 4096 x 8-bit memory array, 
respectively. These FIFOs are applicable for a wide variety of 
data buffering needs, such as graphics, local area networks 
(LANs), and interprocessor communication. 

These FIFOs have 8-bit input and output ports. The input 
port is cont rolled by a free-running clock (WCLK), and a write 
enable pin (WEN). Data is read into the Synchronous FIFO on 
every clock when WEN is asserted. The output port is 
contro lled by another clock pin (RCLK) and a read enable pin 
(REN). The read clock can be tied to the write clock for single 
clock operation orthe two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

These Synchronous FIFOs have two end-point flags, 
Empty (EF) and Full (FF), and two partial flags, Almost-Empty 
(AE) and Almost-Full (AF), for improved system control. The 
partial flags are set to Empty+7 and Full-7 for AE and AF, 
respectively. 

The IDT72220/72230/72240 are fabricated using IDT’s 
high speed submicron CEMOS™ technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


Do - D7 



03-07 


EF 

AE 

AF 

FF 


CEMOS and SyncFlFO are trademarks ot Integrated Device Techology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT72220, IDT72230, IDT72240 CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 1024 x 8-BIT, 2048 x 8-BIT & 4096 x 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 



PIN DESCRIPTIONS 


Symbol 

Name 

I/O 

Description 

Do - D7 

Data Inputs 

1 

Data inputs for a 8-bit bus. 

RS 

Reset 

■ 

When RS is _set low, internal read and write pointers are set to the first location of the 
RAM array, FF and AF go high, and AE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is 
asserted. 

WEN 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO_on every LOW-to-HIGH transition of 
WCLK. Data will not be written into the FIFO if the FF is LOW. 

Q 0 -Q 7 

Data Outputs 

0 

Data outputs for a 8-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is 
asserted. 

REN 

Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. Data will not be read from the FIFO if the EFis LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

EF 

Empty Flag 

0 

When EF is LOW the FIFO is empty and further _data reads from the output are 
inhibited. When EFis HIGH, the FIFO is not empty. EFis synchronized to RCLK. 

AE 

Almost-Empty Flag 

0 

When AE is LOW, the FIFO is almost empty based on the offset Empty+7. SE is 
synchronized to RCLK. 

AF 

Almost-Full Flag 

0 

When AF is LOW, the FIFO is almost full based on the offset Full-7. AF is synchronized 
to WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 
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IDT72220, IDT72230, IDT72240 CMOS PARALLEL 

SyncFIFO™ (CLOCKED FIFO) 1024 x 8-BIT, 2048 x 8-BIT & 4096 x 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

EBBi 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +135 

Hi 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2749*102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
FtATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

EH 



VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

4.5 

B 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

■3 

Vih 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

Vih 

Input High Voltage 
Military 

2.2 

— 

— 

V 

VlL 

Input Low Voltage 
Com'l. & Mil. 

— 

— 

0.8 

V 


2749 4)1 04 


CAPACITANCE (Ta = +25°C, f = 1 ,0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

Cin (2) 

Input Capacitance 

Vin = 0V 

10 

pF 

Cout <1,2) 

Output Capacitance 

Vout = 0V 

10 

pF 


NOTE: 2749 4)103 

1 . With output deselected. (OE = high) 

2. Characterized values, not currently tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72220, IDT72230 
IDT72240 
Commercial 
tCLK = 15, 20, 25, 50 ns 

IDT72220, IDT72230, 
IDT72240 

Mlilitary 

tCLK = 20, 25, 50 ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

iLlO) 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

— 

10 

pA 

lLO( 2 ) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, Ioh = -2 mA 

mm 

— 

— 


— 

— 

V 

VOL 

Output Logic "0" Voltage, Iol = 8 mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcci (3 > 

Active Power Supply Current 

— 

— 

140 

— 

— 

160 

mA 


NOTES: 2749 4)1 05 

1 . Measurements with 0.4 s Vin s Vout. 

2. OE 2 Vih, 0.4 £ Vout s Vcc. 

3. Measurements are made with outputs open. 

Tested at fCLK = 20 MHz. 

Typical ICC1 = 65 + (fciK * 1.1 / MHz) + (fcLK * Cl ' 0.03 / MHz-pF) mA 
fCLK = 1 / tCLK 

Cl = external capacitive load (30 pF typical) 
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IDT72220, IDT72230, IDT72240 CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 1024 x 8-BIT, 2048 x 8-BIT & 4096 x 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Com'l. 

IDT72220L15 

IDT72230L15 

IDT72240L15 

Corr 

IDT72220L20 

IDT72230L20 

IDT72240L20 

merclal and Mi 
1DT72220L25 
IDT72230L25 
IDT72240L25 

itary 

IDT72220L50 

IDT72230L50 

IDT72240L50 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

fs 

Clock Cycle Frequency 

— 

66.7 

— 

50 

_ 

40 

— 

20 

MHz 

tA 

Data Access Time 

2 

10 

2 

12 

3 

15 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

4 

— 

5 

— 

6 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

4 

— 

5 

— 

6 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tRS 

Reset Pulse Width! 1 ) 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

15 

— 

20 

— 

25 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low 2< 2 > 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

8 

3 

10 

3 

13 

3 

28 

ns 

tOHZ 

Output Enable to Output in High Z< 2 > 

3 

8 

3 

10 

3 

13 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tAF 

Write Clock to Almost-Full Flag 

— 

10 

_ 

12 

— 

15 

— 

30 

ns 

tAE 

Read Clock to Almost-Empty Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tSKEWI 

Skew time between Read Clock & Write Clock 
for Empty Flag & Full Flag 

6 

— 

8 

— 

10 

— 

15 

H 

ns 

tSKEW2 

Skew time between Read Clock & Write Clock 
for Almost-Empty Flag & Almost-Full Flag 

15 

— 

18 

— 

20 

— 

30 

— 

ns 


NOTES: 2749 tbl 06 

1 . Pulse widths less than minimum are not allowed. 

2. Values guaranteed by design, not currently tested. 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2749 tbl 07 


5 V 


1.1KQ 


D.U.T.- 


6800 < =p 30pF* 


/77 2749 drw 03 

or equivalent circuit 


Figure 1. Output Load 

‘Includes jig and scope capabilities. 
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CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 

1024 x 9-BIT, 2048 x 9-BIT 
& 4096 x 9-BIT 


ADVANCE 

INFORMATION 

IDT72221 

IDT72231 

IDT72241 


FEATURES: 

• 1024, 2048, and 4096 x 9-bit memory array structures 

• 1 5ns read / write cycle time 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Programmable almost-empty and almost-full flags can 
be set to any depth 

• Programmable almost-empty and almost-full flags 
default to Empty+7 and Full-7 respectively 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in 32-pin plastic leaded chip carrier (PLCC) 
and ceramic leadless chip carrier (LCC) 

• For Through-Hole product please see the IDT72220/ 
72230/72240 data sheet 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The I DT7222 1/7223 1/72241 SyncFlFO™ are very high 
speed, low-power first-in, first-out (FIFO) memories with 
clocked read and write controls. The I DT7222 1/72231/ 
72241 have a 1 024, 2048, and 4096 x 9-bit memory array, re- 
spectively. These FIFOs are applicable for a wide variety of 
data buffering needs, such as graphics, local area networks 
(LANs), and interprocessor communication. 

These FIFOs have 9-bit input and output ports. The input 
port is contr olled by a free-running clock (WCLK), and write 
enable pins (WEN1, WEN2). Data is read into the Synchro- 
nous FIFO on every clock when the write enable pins are 
asserted. The output port is contro lled by anothe r clock pin 
(RCLK) and two read enable pins (REN1, REN2). The two 
enable pins on each port are provided to allow for depth 
expansion. The read clock can be tied to the write clock for 
single clock operation or the two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 


FUNCTIONAL BLOCK DIAGRAM 


WCLK DO - D8 



CEMOS and SyncFlFO are tradematte of Integraled Device Techology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1 990 


©1990 Integrated Device Technology, Inc, 
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IDT72221, IDT72231, IDT72241 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (Continued) 

The Synchronous FIFOs have two fixed flags, Empt y (EF ) 
and Full (FF). Tw o prog rammable flags, Almost-Empty (PAE) 
and Almost-Full (PAF), are provided for improved system 
cont rol. T he progr ammable flags default to Empty +7 and Full- 
7 for PAE and PAFrespectively. The programmable flag offset 
loading is controlled by a simple state machine, and is initiated 
by asserting the load pin (LD). 

The IDT72221/72231/72241 are fabricated using IDT's 
high speed submicron CEMOS™ technology. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


PIN CONFIGURATION 



R5 

W0JT 

27 [ 3 WCLK 

WEN2/TO 
Vcc 
Qa 
Q7 
Qa 
Os 


PIN DESCRIPTION 


Symbol 

Namo 


Description 

Do - D8 

Data Inputs 

D 

Data inputs for a 9-bit bus. 

fis 

Reset 

1 

When RS is_set low, internal read and write pointers are set to the first location of the 
RAM array, FFand PAFgo high, and PAE and EFgo low. A reset is required before an 
initial WRITE after power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when the Write 
Enable(s) are asserted. 

WEN1 

Write Enable 1 

1 

If the FIFO is configured to have programmable flags, WEN1 is the only write enable pin. 
When WEN1 is LOW. data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. If the FIFO is configured to have two write enables, WEN1 must be LOW & 
WEN2 must be HIGH to write data into the FIFO. Data will not be written into the FIFO if 
the FF is LOW. 

WENZtD 

Write Enable 2 / 
Load 

1 

The FIFO is configured at reset to have two write enables or programmable flags. If 
WEN2/LD is HIGH at reset, this pin operates as a second write enable. If WEN2/LE) is 
LOW at reset, this pin operates as a control to load and read the programmable flag 
offsets. If the FIFO is configured to have two write enables, WEN1 must be LOW & 
WEN2 must be HIGH to write data into the FIFO. Data will not be written into the FIFO if 
the FF is LOW. If the FIFO is configured to have programmable flags, WEN2/LD is held 
LOW to write or read the programmable flag offsets. 

Qo-Qb 

Data Outputs 

O 

Data outputs for a 9-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 & REN2 
are asserted. 

REN1 

Read Enable 1 

1 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH 
transition of RCLK. Data will not be read from the FIFO if the EFis LOW. 

REN2 

Read Enable 2 

1 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH 
transition of RCLK. Data will not be read from the FIFO if the EFis LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

EF 

Empty Flag 

o 

When EF is LO^ the FIFO is empty and further jdata reads from the output are 
inhibited. When EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

PAE 

Programmable 
Almost-Empty Flag 

0 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
FIFO. The default offset at reset is Empty+7. PAE is synchronized to RCLK. 

RAF 

Programmable 
Almost-Full Flag 

o 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the 
FIFO. The default offset at reset is Full-7. PAF is synchronized to WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full andjurther data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 
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IDT72221, IDT72231, IDT72241 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

Hi 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +135 

B 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2750 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

E0 

EaEI 

u 

VCCM 

Military Supply 
Voltage 

4.5 

g| 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

4.5 


5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

■I 

VlH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH 

Input High Voltage 
Military 

2.2 

— 

H 

V 

VlL 

Input Low Voltage 
Com'l. & Mil. 

— 

— 

0.8 

V 


2750 tbl 04 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

Cin< 2 > 

Input Capacitance 

VlN = ov 

10 

PF 

Cout (1,2) 

Output Capacitance 

Vout = 0V 

10 

PF 


NOTE: 2750 tbl 03 

1 . With output deselected. (OE = high) 

2. Characterized values, not currently tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72221, IDT72231, 
IDT72241 
Commercial 
tCLK = 15, 20, 25,50 ns 

IDT72221, IDT72231, 
IDT72241 

Military 

tCLK = 20, 25, 50 ns 

Unit 

Mlln 

Typ. 

Max. 

Mlln 

Typ. 

Max. 

Li U) 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

— 

10 

pA 

Lo< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, toH = -2 mA 

ma 

— 

— 

ma 

— 

— 

V 

VOL 

Output Logic "0" Voltage, bL = 8 mA 

— 

— 

mm 

— 

— 

mm 

V 

ICC 1* 3 > 

Active Power Supply Current 

— 

— 

140 

— 

— 

160 

mA 


NOTES: 2750 tbl 05 

1. Measurements with 0.4 £ Vin S Vqut. 

2. OE2:Vih, 0.4 S Vout £ Vcc. 

3. Measurements are made with outputs open. 

Tested at fciK = 20 MHz. 

Typical Icci = 65 + (fciK * 1.1 / MHz) + (fciK * Cl * 0.03 / MHz-pF) mA 
fCLK = 1 / tCLK 

Cu = external capacitive load (30 pF typical) 
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IDT72221, IDT72231, IDT72241 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Com'l. 

IDT72221L15 
IDT72231 LI 5 
IDT72241 LI 5 

Co 

IDT72221L20 
IDT72231 L20 
IDT72241L20 

mmercial & Mill 
IDT72221 L25 
IDT72231L25 
IDT72241L25 

ary 

IDT72221 L50 
IDT72231 L50 
IDT72241 L50 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Mln. 

Max. 

fs 

Clock Cycle Frequency 

— 

66.7 

— 

50 

— 

40 

— ' 

20 

MHz 

tA 

Data Access Time 

2 

10 

2 

12 

3 

15 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

4 

— 

5 

— 

6 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

4 

— 

5 

— 

6 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tRS 

Reset Pulse Width* 1 ' 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

15 

— 

20 

— 

25 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low Z* 2 ' 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

8 

3 

10 

3 

13 

3 

28 

ns 

tOHZ 

Output Enable to Output in High Z* 2 > 

3 

8 

3 

10 

3 

13 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

10 

— 

12 

— 

15 

— 

30 

ns 

tPAF 

Write Clock to Programmable Almost-Full 
Flag 

— 

10 


12 

H 

15 

— 

30 

ns 

tPAE 

Read Clock to Programmable Almost- 
Empty Flag 

H 

10 

H 

12 

H 

15 

— 

30 

ns 

tSKEWI 

Skew time between Read Clock & Write 
Clock for Empty Flag & Full Flag 

6 

■ 

8 

■ 

10 

— 

15 

— 

ns 

ISKEW2 

Skew time between Read Clock & Write 
Clock for Programmable Almost-Empty 

Flag & Programmable Almost-Full Flag 

15 

■ 

18 

■ 

20 

■ 

30 

■ 

ns 


NOTES: 2750 tbl 06 

1 . Pulse widths less than minimum are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 


2750 tbl 07 


5V 


1.1KL2 


D.U.T. 


680L2 < == 30pF* 


fT7 2750 diw 03 

or equivalent circuit 


Figure 1. Output Load 

•Indudes jig and scope capabilities. 
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CMOS PARALLEL 
SyncFlFO™ (CLOCKED FIFO) 
2048 x 18-BIT & 4096 x 18-BIT 


ADVANCED 

INFORMATION 

IDT72235 

IDT72245 


FEATURES: 

• 2048 x 18-bit and 4096 x 18-bit memory array structures 

• 20ns read / write cycle time 

• Easily expandable in depth and width 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-port zero fall-through time architecture 

• Programmable almost-empty and almost-full flags 

• Empty and Full flags signal FIFO status 

• Half-Full flag capability in a single device configuration 

• Output enable puts output data bus in high impedance 
state 

• First device controls all flag logic in depth expansion 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in a 68-lead pin grid array (PGA), and plastic 
leaded chip carrier (PLCC) 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72235 and IDT72245 are very high speed, low- 
powerfirst-in, first-out (FIFO) memories with clocked read and 
write controls. The IDT72235 has a 2048 x 18-bit memory 
array, while the IDT72245 has a 4096 x 18-bit memory array. 
These FIFOs are applicable for a wide variety of data buffering 
needs, such as optical disk controllers, local area networks 
(LANs), and interprocessor communication. 


Both FIFOs have 18-bit input and output ports. The input 
port is controlled by a fr ee-running clock (WCLK), and a data 
input enable pin (WEN). Data i s read into the synchronous 
FIFO on every clock when WEN is asserted. The output port 
is co ntroll ed by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation orthe two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

The synchronous FIFOs have two fixed flags, Empty (EF) 
and F ull (FF), and two p rogra mmable flags, Almost-Empty 
(PAE) and Almost-Full (PAF). The offset loading of the 
programmable flags is controlled by a simple state machine, 
and is initiated by asserting the load pin (LD). A Half-Full flag 
(HF) is available when the FIFO is used in a single device 
configuration. 

The IDT72235 and IDT72245_are depth expandable using 
a daisy-chain technique. The XI and XO pins are used to 
expand the FIFOs. To permit programmable flagsjn depth 
expansion, the first device, indicated by setting FL to low, 
controls the flags. 

The IDT72235/72245 is fabricated using IDT’s high 
speed submicron CEMOS™ technology. Military grade 
product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 
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IDT72235, IDT72245 CMOS PARALLEL SyncFlFO 1 
(CLOCKED FIFO) 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72235, IDT72245 CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 2048 x 18-BIT 8> 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGE 


PIN DESCRIPTION 


Symbol 

Name 


Description 

Do-Di? 

Data Inputs 

' 

Data inputs for a 18-bit bus. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the 
RAM array, FF and PAF go high, and PAE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when Write Enable 
WEN is asserted (LOW). 

WEN 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. When WEN is high, the FIFO holds the previous data. Data will not be written 
into the FIFO if the FF is LOW. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when Read Enable 
REN is asserted (LOW). 

REN 

Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. When REN is high, the output register holds the previous data. Data will not be 
read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

LD 

Load 

1 

When LCTis LOW, data on the inputs Do-Dis is written to the offset and depth registers 
on the LOW-to-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW, 
data on the outputs Qo-Qis is read from the offset and depth registers on the LOW-to- 
HIGH transition of the RCLK, when REN is LOW. 

FL 

First Load 

1 

In the single device or width expansion configuration, FL is grounded. In the depth 
expansion configuration, FL is grounded on the first device (first load device) and set to 
high for all other devices in the daisy chain. 

wxl 

Write Expansion 
Input 

1 

In the single device or width expansion configuration, WXI is grounded. In the depth 
expansion configuration, WXI is connected to WXO (Write Expansion Out) of the 
previous device. 

RXI 

Read Expansion 
Input 

1 

In the single device or width expansion configuration, RXI is grounded. In the depth 
expansion configuration, RXI is connected to RXO (Read Expansion Out) of the previous 
device. 

EF 

Empty Flag 

O 

When EFis LOW, the FIFO is empty and further daja reads from the output are inhib 
ited. When EF is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

paE 

Programmable 
Almost-Empty Flag 

O 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
FIFO. The default offset at reset is 1/8 full. 

PAF 

Programmable 
Almost-Full Flag 

o 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the 
FIFO. The default offset at reset is 7/8 full. 

FF 

Full Flag 

o 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. 
WhenTF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

WXO/HF 

Write Expansion 
Out/Half-Full Flag 

0 

In the single device or width expansion configuration, the device is more than half full 
when HF is LOW. In the depth expansion configuration, a pulse is sent from WXO to 

WXI of the next device when the last location in the FIFO is written. 

RXO 

Read Expansion 

Out 

o 

In the depth expansion configuration, a pulse is sent from RXO to RXI of the next device 
when the last location in the FIFO is read. 

Q 0 -Q 17 

Data Outputs 

0 

Data outputs for a 18-bit bus. 

VCC 

Power 


Eight +5 volt power supply pins. 

GND 

Ground 


Eight 0 volt ground pins. 
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IDT72235, IDT72245 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Mlilitary 


Vterm 

Terminal Voltage 
with respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 


Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 


Tbias 

Temperature Under 
Bias 

-5510+125 

-65 to +135 


Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 


lOUT 

DC Output Current 

50 

50 



NOTE: 2729 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maimum rating conditions for extended periods may 
affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

miff 

Eg 


man 

VCCM 

Military Supply 

Voltage 

H 


5.5 

V 

Vccc 

CIB1BBB 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

ma 

0 

0 

V 

Vih 

Input High Voltage 
Commercial 

■ 

— 

B 

V 

Vih 

ibsssbm 

2.2 

— 

— 

y 

Vil (1> 

Input Low Voltage 
Commercial & Military 

— 

— 

0.8 

V 


NOTE: 2729 tol 03 

1. 1.5V undershoots are allowed for 10ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72235 
IDT72235 
Commercial 
tCLK = 20, 25, 50ns 

IDT72245 

IDT72245 

Military 

tCLK = 25, 30, 50ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

III' 1 ) 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

— 

10 

pA 

Ilo< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1” Voltage, lOH « -2 mA 

mm 

— 

— 

ES 

— 

— 

V 

VOL 

Output Logic “0” Voltage, lOL *= 8 mA 

— 

— 

mm 

— 

— 

mm 

V 

lcci (3) 

Active Power Supply Current 

— 

— 

250 

— 

— 

300 

mA 

ICC2 (3) 

Average Standby Current (All Input = VCC - 0.2V, 
except RCLK and WCLK which are free-running) 

B 

B 

60 

B 

— 

75 

mA 


NOTES: 2729 w 04 

1. Measurements with 0.4 S Vin S Vout. 

2. 5E > Vih, 0.4 s Vout S Vcc. 

3. Tested at f = 20 MHz. 
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IDT72235, IDT72245 CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military. Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72235L20 

IDT72245L20 

Com'l. 

IDT72235L25 
IDT72245L25 
Com'l. & Mil. 

IDT72235L30 

IDT72245L30 

Mil. 

IDT72235L50 
IDT72245L50 
Com'l. & Mil. 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

fs 

Clock Cycle Frequency 

— 

50 

— 

40 

— 

33 

— 

20 

MHz 

tA 

Data Access Time 

2 

14 

3 

15 

3 

18 

3 

25 

ns 

tCLK 

Clock Cycle Time 

20 

— 

25 

— 

30 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

8 

— 

10 

— 

12 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

g 

— 

10 

— 

12 

— 

20 

— 

ns 

tDG 

Data Set-up Time 

5 

— 

6 

— 

7 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

5 

— 

6 

— 

7 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

ns 

tRS 

Reset Pulse Width (1) 

20 

— 

25 

— 

30 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time* 2) 

12 

— 

15 

— 

18 

— 

30 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

20 

— 

25 

— 

30 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low Z (2) 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

9 

— 

12 

— 

15 

— 

20 

ns 

tOHZ 

Output Enable to Output in High Z (2) 

1 

9 

1 

12 

1 

15 

1 

20 

ns 

tWFF 

Write Clock to Full Flag 

— 

14 

— 

16 

— 

18 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

12 

— 

15 

— 

18 

— 

30 

ns 

tPAF 

Clock to Programmable 

Almost-Full Flag 

II 

20 

— 

22 

H 

24 

H 

35 

ns 

tPAE 

Clock to Programmable 
Almost-Empty Flag 

H 

20 

— 

22 

— 

24 

■ 

35 

ns 

tHF 

Clock to Half-Full Flag 

— 

22 

— 

22 

— 

24 

— 

35 

ns 

txo 

Clock to Expansion Out 

— 

12 

— 

15 

— 

18 

— 

30 

ns 

txi 

Expansion In Pulse Width 

8 

— 

10 

— 

12 

— 

20 

— 

ns 

txis 

Expansion In Set-Up Time 

8 

— 

10 

— 

12 

— 

20 

— 

ns 

tSKEWl 

Skew time between Read Clock & 
Write Clock for Full Flag 

14 

— 

16 

— 

18 

H 

20 

— 

ns 

tSKEW2 

Skew time between Read Clock & 
Write Clock for Empty Flag 

14 

■ 

16 

— 

18 

■ 

20 

— 

ns 


1. Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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i 

CMOS PARALLEL FIFO IDT72401 

i 

m) 

s 

64 X 4-BIT AND 64 X 5-BIT IDT72402 

'I 


IDT72403 

Integrated Device Technology, Inc. 

i 

IDT72404 


FEATURES: 

• First-In/First-Out dual-port memory 

• 64 x 4 organization (IDT72401/03) 

• 64 x 5 organization (IDT72402/04) 

• IDT72401/02 pin and functionally compatible with 
MMI67401/02 

• RAM-based FIFO with low fall-through time 

• Low power consumption 
— Active: 175mW (typ.) 

• Maximum shift rate — 45MHz 

• High data output drive capability 

• Asynchronous and simultaneous read and write 

• Fully expandable by bit width 

• Fully expandable by word depth 

• IDT72403/04 have Output Enable pin to enable output 
data 

• High-speed data communications applications 

• High-performance CEMOS™ technology 

• Available in CERDIP, plastic DIP and SOIC 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86846 and 
5962-89523 is listed on this function. 

DESCRIPTION: 

The IDT72401 and IDT72403 are asynchronous high- 
performance First-In/First-Out memories organized 64 words 
by 4 bits. The IDT72402 and IDT72404 are asynchronous 
high-performance First-In/First-Out memories organized as 
64 words by 5 bits. The I DT72403 and I DT72404 also have an 


Output Enable (OE) pin. The FIFOs accept 4-bit or 5-bit data 
at the data input (Do-D3. 4). The stored data stack up on a first- 
in/first-out basis. 

A Shift Out (SO) signal causes the data at the next to last 
word to be shifted to the output while all other data shifts down 
one location inthe stack. The Input Ready (IR) signal acts like 
a flag to indicate when the input is ready for new data 
(IR = HIGH) or to signal whenthe FIFO is full (IR = LOW). The 
Input Ready signal can also be used to cascade multiple 
devices together. The Output Ready (OR) signal is a flag to 
indicate that the output remains valid data (OR = HIGH) or to 
indicate that the FIFO is empty (OR = LOW). The Output 
Ready can also be used to cascade multiple devices together. 

Width expansion is accomplished by logically ANDing the 
Input Ready (IR) and Output Ready (OR) signals to form 
composite signals. 

Depth expansion is accomplished by tying the data inputs 
of one device to the data outputs of the previous device. The 
Input Ready pin of the receiving device is connected to the 
Shift Out pin of the sending device and the Output Ready pin 
of the sending device is connected to the Shift In pin of the 
receiving device. 

Reading and writing operations are completely asynchro- 
nous allowing the FIFO to be used as a buffer between two 
digital machines of widely varying operating frequencies. The 
45MHz speed makes these FIFOs ideal for high-speed 
communication and controller applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark ot Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990 


©1990 Integrated Device Technology, Inc. 
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IDT72401, ID172402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



IDT72401 


IDT72403 

NC/OE (1) C 

i 

IR C 

2 

SI C 

3 PI 6-1 , 

Do C 

4 D16-1 

Di C 

5 S016-1 

Dz C 

6 

Da c 

7 

GND C 

8 


Vcc 

SO 

OR 

Qo 

Qi 

02 

9l 

MR 


2747 drw 02 

DIP/SOIC 
TOP VIEW 


IDT72402 

IDT72404 


nc/oe (2) 

IR 
SI 
Do 
Di 
D2 
Do 

D4 
GND 

2747 drw 03 



DIP/SOIC 
TOP VIEW 


(IDT72404 Only) 


OE 

NC 

IR 

SI 

Do 

Di 

D2 

D3 

D4 

GND 


2747 drw 06 



CERPACK 
TOP VIEW 


NOTES: 

1 . Pin 1 : NC - No Connection IDT72401 

OE-IDT72403 

2. Pin 1 : NC - No Connection IDT72402 

OF- IDT72404 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

1TO1 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +1 35 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +1 50 

B 

lour 

DC Output 

Current 

50 

50 

mA 


NOTE: 2747 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

E3 

U3S 

iron 

Vcc 

Military Supply 
Voltage 

4.5 

9 

5.5 

H 

Vcc 

Commercial Supply 
Voltage 

4.5 


5.5 

B 

GND 

Supply Voltage 

0 

0 

0 

m 

VlH 

Input High Voltage 

2.0 

— 

— 

D 

VlL* 1 * 

Input High Voltage 

— 

— 

0.8 

D 


NOTE: 2747 tol 03 

1 . 1 ,5V undershoots are allowed for 1 0ns once per cycle. 


CAPACITANCE (Ta - +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

< 

z 

(1 

o 

< 

5 

PF 

Com 

Output Capacitance 

Vout = 0V 

7 

PF 


NOTE: 2747 Ibt 02 

1 . This parameter is sampled and not 100% tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

Vic* 1 * 

Input Clamp Voltage 


— 

— 

— 

VlL 

Low-Level Input Current 

Vcc - Max., GND < Vi < Vcc 

-10 

— 

pA 

VlH 

High-Level Input Current 

Vcc = Max., GND < Vi 5 Vcc 

— 

10 

pA 

VOL 

Low-Level Output Current 

Vcc - Min., Iol = 8mA 

— 

0.4 

V 

VOH 

High-Level Output Current 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 

los (2) 

Output Short-Circuit Current 

Vcc « Max., Vo - GND 

-20 

-90 

mA 

IHZ 

Off-State Output Current 

Vcc - Max., Vo = 2.4V 

— 

20 

pA 

Ilz 

(IDT72403 and IDT72404) 

Vcc = Max., Vo = 0.4V 

-20 

— 

pA 

lcc (3, 4) 

Supply Current 

Vcc = Max., f = 10MHz 
Commercial 


35 

mA 



Military 

— 

45 



NOTES: 2747 tbl 04 

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns. 

2. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. Guaranteed but not tested. 

3. Icc measurements are made with outputs open. OE is HIGH for IDT72403/72404. 

4. For frequencies greater than 10MHZ, Icc = 35mA + (1.5mA x [f - 10MHz)) commercial, and Icc = 45mA + (1.5mA x [f- 10MHz]) military. 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONDITIONS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, TA = -55°C to +125°C) 


Symbol 

Parameters 

tS!H (1) 

Shift in HIGH Time 

tSIL 

Shift in LOW Time 

tIDS 

Input Data Set-up 

tIDH 

Input Data Hold Time 

tSOH (,) 

Shift Out HIGH Time 

tSOL 

Shift Out LOW Time 

tMRW 

Master Reset Pulse 

tWRS 

Master Reset Pulso to SI 

tSIR 

Data Set-up to IR 

tHIR 

Data Hold from IR 

tSOR <4) 

Data Set-up to OR HIGH 


Commercial 

Military and Commercial | 

IDT72401L45 

IDT72402L45 

IDT72403L45 

IDT72404L45 

IDT72401L35 

IDT72402L35 

IDT72403L35 

IDT72404L35 

IDT72401L25 

IDT72402L25 

IDT72403L25 

IDT72404L25 

IDT72401L15 

IDT72402L15 

IDT72403L15 

IDT72404L15 

IDT72401L10 

IDT72402L10 

IDT72403L10 

IDT72404L10 



AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Military and Commercial 


IDT72401 L25 IDT72401L15 


Symbol 

Parameters 

tIN 

Shift In Rate 

tlRL (,) 

Shift In to Input Ready LOW 

tlRH (1) 

Shift In to Input Ready HIGH 

tOUT 

Shift Out Rate 

tORL 01 

Shift Out to Output Ready LOW 

tORH (1) 3 

Shift Out to Output Ready HIGH 

tODH 

Output Data Hold (Previous Word) 

toos 

Output Data Shift (Next Word) 

tPT 

Data Throughput or "Fall-Through" 

tMRORL 

Master Reset to OR LOW 

tMRIRH 

Master Reset to IR HIGH 

tMRQ 

Master Reset to Data Output LOW 

tOOE (3) 

Output Valid from OE LOW 

tHZOE (3 ' 4) 

Output HIGH-Z from OE HIGH 

t| PH (2. 4 ) 

Input Ready Pulse HIGH 

tOPH (2 - 4) 

Ouput Ready Pulse HIGH 


Commercial 


IDT72401L45 

IDT72402L45 

IDT72403L45 

IDT72404L45 


IDT72401L35 

IDT72402L35 

IDT72403L35 

IDT72404L35 


IDT72402L25 

IDT72403L25 

IDT72404L25 


IDT72402L15 

IDT72403L15 

IDT72404L15 


IDT72401L10 

IDT72402L10 

IDT72403L10 

IDT72404L10 


i vm 


Max. 

Min. 

Max. 


Max. 


Max. 


Max. I 

■a 

— 

1^1 

■91 

25 

\WBM 

15 

■ 

mm 

18 

— 

18 

— 

21 

— 

35 

— 

40 

18 


20 

— 

28 

— 

40 

— 

1 45 

45 

— 

35 

— 

25 

— 

15 

— 

10 

18 

— 

1 18 1 ~ 1 

19 

— 

IEEI 

— 

mm 

19 

— 

20 


34 

— 

40 

— 

55 

— 

5 

-TH 

— 

mm 

_ 

mm 

H 

19 

— 

20 

- 

34 

— 

40 

— 

55 


— 

mm 

IB9I 

40 

__ 

65 

— 

mm 

25 

— 

28 

- 

35 

— 

35 

— 

40 

25 

— 

28 

- 

35 

— 

35 

- 

40 

mm 

— 

20 

- 

25 

— 

35 

— 


12 

— 

15 

— 

20 

— 

30 

— 

I 35 J 

12 

— 

12 

— 

15 

— 

25 

— 




1 . Since the FIFO is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of 0.1 pF directly between Vcc and GND with very short lead length is recommended. 

2. This parameter applies to FIFOs communicating with each other in a cascaded mode. IDT FIFOs are guaranteed to cascade with other IDT FIFOs of 
like speed grades. 

3. IDT72403 and IDT72404 only. 

4. Guaranteed by design but not currently tested. 



































































































































































IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x S-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2754 Ibl 08 


ALL INPUT PULSES: 



5V 


560Q 


I 


1.1KQ< -j- 

p 


-0 OUTPUT 
30pF* 


2747 drwOB 

or equivalent circuit 


Figure 1. AC Test Load 

•Including scope and jig 


SIGNAL DESCRIPTIONS 


OUTPUTS: 


INPUTS: 

DATA INPUT (DO-3, 4) 

Data input lines. The IDT72401 and IDT72403 have a 4- 
bit data input. The IDT72402 and IDT72404 have a 5-bit data 
input. 

CONTROLS: 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When 
SI is HIGH, data can be written to the FIFO via the Do-3,4 lines. 

SHIFT OUT (SO) 

Shift Out controls the output of data of the FIFO. When SO 
is HIGH, data can be read from the FIFO via the Data Output 
(Qo- 3, 4) lines. 

MASTER RESET (MR) 

Master Reset clears the FIFO of any data stored within. 
Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

INPUT READY (IR) 

When Input Ready is HIGH, the FIFO is ready for new input 
data to be written to it. When IR is LOW the FIFO is 
unavailable for new input data. Input Ready is also used to 
cascade many FIFOs together, as shown in Figures 1 0 and 1 1 
in the Applications section. 

OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Qo-3, 4) contains 
valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figures 10 and 11. 

OUTPUT ENABLE (OE) (IDT72403 AND IDT72404 ONLY) 

Output enable is used to read FIFO data onto a bus. Output 
Enable is active LOW. 


DATA OUTPUT (Qo-3, 4) 

Data Output lines. T he IDT72401 and IDT72403 have a 4- 
bit data output. The IDT72402 and I DT72404 have a 5-bit data 
output. 


FUNCTIONAL DESCRIPTION 


These 64 x 4 and 64 x 5 FIFOs are designed using a dual 
port RAM architecture as opposed to the traditional shift 
register approach. This FIFO architecture has a write pointer, 
a read pointer and control logic, which allow simultaneous 
read and write operations. The write pointer is incremented by 
the falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available 
memory location; Output Ready (OR) signals when there is 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 



FIFO Reset 

The £IFO must be reset upon power up using the Master 
Reset (MR) signal. This causes the FIFO to enter an empty 
state, signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (Qo-3, 
4) will be LOW. 


Data Input 

Data is shifted in on the LOW-to-HIGH transition of Shift In 
(SI). This loads input data into the first word location of the 
FIFO and causes Input Ready to go LOW. On the HIGH-to- 
LOW transition of Shift I n, the write pointer is moved to the next 
word position and Input Ready (IR) goes HIGH, indicating the 
readiness to accept new data. If the FIFO is full, Input Ready 
will remain LOW until a word of data is shifted out. 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Data Output 

Data is shifted out on the HIGH-to-LOW transition of Shift 
Out (SO). This causes the internal read pointer to be 
advanced to the next word location. If data is present, valid 
data will appear on the outputs and Output Ready (OR) will 
go HIGH. If data is not present, Output Ready will stay 
LOW indicating the FIFO is empty. The last valid word read 
from the FIFO will remain at the FIFOs output when it is empty. 
When the FIFO is not empty, Output Ready (OR) goes LOW 
on the LOW-to-HIGH transition of Shift Out. Previous data 
remains on the output until the HIGH-to-LOW transition of 
Shift Out (SO). 


Fall-Through Mode 

The FIFO operates in a fall-through mode when data gets 
shifted into an empty FIFO. After a fall-through delay the data 
propagates to the output. When the data reaches the output, 
the Output Ready (OR) goes HIGH. Fall-through mode also 
occurs when the FIFO is completely full. When data is shifted 
out of the full FIFO, a location is available for new data. After 
a fall-through delay, the Input Ready goes HIGH. If Shift In is 
HIGH, the new data can be written to the FIFO. 


TIMING DIAGRAMS 



SHIFT IN 

INPUT READY 

INPUT DATA 


Wf- 


"( 4 ^- 


( 1 ) 




5 r 


( 6 ) 


xx>e 


STABLE DATA 


r: MXXXXXXXXXXXXXXXXXXXX)0(XXXX)ro 


2747 dfw 10 

NOTES: 

1 . Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 

2. Input Data is loaded into the first word. 

3. Input Ready goes LOW indicating the first word is full. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full then the Input Ready remains LOW. 

NOTE: Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 


Figure 3. The Mechanism of Shifting Data Into the FIFO 
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IDT72401, IDT72402, IDT72403, 1DT72404 
CMOS PARALLEL FIFO 64 X 4-BIT AND 64 x 5-BIT 


MIUTARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 



1. FIFO is initially full. 

2. Shift Out pulse is applied. 

3. Shift In is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. Shift In should not go LOW until (tPT + tiPH). 


Figure 4. Data is Shifted In Whenever Shift In and Input Ready are Both HIGH 


SHIFT OUT i 


1 /f OUT ► 


1/fOUT *> 




' (2) N 

l ■ / 



K ISOL 1 



\* tORH *| 


OUTPUT READY 

tODH -> 

J 

/ 

r 

V 

V / 


n 



OUTPUT DATA 

A-DATA ) 

OOOOOOOOQ 

V 

b-data xxxxxxxxxx 

C-DATA 


(i) 
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NOTES: 

1 . This data is loaded consecutively A, B, C. 

2. Data is shifted out when Shift Out makes a HIGH to LOW transition. 


Figure 5. Output Timing 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 


SHIFT OUT (7) wf - 
(i) 

OUTPUT READY 




V. 











OUTPUT DATA 


A-DATA 


0000000000 

( B-DATA 

* A or B ► 

2747 drw 13 


NOTES: 

1 . Input Ready HIGH indicates that data is available and a Shift In pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. The read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) is now available at the FIFO outputs. 

6. If the FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 


Figure 6. The Mechanism of Shifting Data Out of the FIFO 


SHIFT IN / ^ 

\ 

SHIFT OUT 

/ 

f 

OUTPUT READY (1) 

V. - -1 

f~ \ 

•4 tOPH ► 


tSOR— ► 



DATA OUTPUT ) 


DATA VALID 


NOTE: 2747 drw 14 

1. FIFO initially empty. 

Figure 7. tPT and toPH Specification 


MASTER RESET 


INPUT READY (1) 




(i) 


OUTPUT READY 


SHIFT IN 


-tMRW- 


i 


-tMRIRH ■ 


/ 


-tMRORL- 


1 


-tMRS - 


tMRQ 


DATA OUTPUT WWWWWWWWWWWWWWW ^ 


NOTE: 

1 . Worst case, FIFO initially full. 

Figure 8. Master Reset Timing 
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1DT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 

OUTPUT ENABLE 


DATA OUT 

NOTE: 2747 drw 16 

1 . High-Z transitions are referenced to the steady-state Voh -500mV and Vol +500mV levels on the output. tHZOE is tested with 5pF load capacitance 
instead of 30pF as shown in Figure 1. 

Figure 9. Output Enable Timing, IDT72403 and IDT72404 Only 



APPLICATIONS 



NOTE: 

1 . FIFOs can be easily cascaded to any desired path. The handshaking and associated timing between the FIFOs are handled by the inherent timing of 
the devices. 

Figure 10. 128 x 4 Depth Expansion 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 

IDT XXXXX X 


XX 


Device 


Power Speed Package Process/ 



Blank 

B 


P 

SO 

D 

E 

45 

35 

25 

15 

10 


Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Small Outline 1C 
CERDIP 

Cerpack (IDT72404 Only) 


Commercial Only "I 


> Shift Frequency (MHz) 


L 

Low Power 

72401 

64 x 4 FIFO 

72402 

64 x 5 FIFO 

72403 

64 x 4 FIFO with Output Enable 

72404 

64 x 5 FIFO with Output Enable 
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Integrated Device Technology, Inc. 


CMOS PARALLEL 
64 x 5-BIT FIFO 
WITH FLAGS 


IDT72413 


FEATURES: 

• First-In/First-Out dual-port memory — 45MHz 

• 64 x 5 organization 

• Low power consumption 
— Active: 200mW (typical) 

• RAM-based internal structure allows for fast fall-through 
time 

• Asynchronous and simultaneous read and write 

• Expandable by bit width 

• Cascadable by word depth 

• Half-Full and Almost-Full/Empty status flags 

• IDT72413 is pin and functionally compatible with the 
MMI67413 

• High-speed data communications applications 

• Bidirectional and rate buffer applications 

• High-performance CEMOS™ technology 

• Available in plastic DIP, CERDIP and SOIC 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT72413 is a 64 x 5, high speed First-In/First-Out 
(FIFO) that loads and empties data on a first-in-first-out basis. 
It is expandable in bit width. All speed versions are cascad- 
able in depth. 

The FIFO has a Half-Full Flag, which signals when it has 32 
or more words in memory. The Almost-Full/Empty Flag is 
active when there are 56 or more words in memory or when 
there are 8 or less words in memory. 

The IDT72413 is pin and functionally compatible to the 
MMI6741 3. It operates at a shift rate of 45MHz. This makes 
it ideal for use in high-speed data buffering applications. The 
IDT72413 can be used as a rate buffer, between two digital 
systems of varying data rates, in high-speed tape drivers, hard 
disk controllers, data communications controllers and 
graphics controllers. 

The IDT72413 is fabricated using IDTs high-performance 
CEMOS process. This process maintains the speed and high 
output drive capability of TTL circuits in low-power CMOS. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


OUPUT ENABLE 


DATA in 
(Do-4) 


MASTER 

RESET 


INPUT 

READY 

SHIFT 

IN 


(OE) 



CEMOS is a trademark o( Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology. Inc. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 


□ Vcc 

□ AF/E 

□ SO 

□ OR 

□ Qo 

□ Qi 

□ Q2 

□ 03 

□ 04 

□ m 

2746 drw 02 

DIP/SOIC 
TOP VIEW 


OE 

C 

1 


20 

HF 

c 

2 


19 

IR 

c 

3 


18 

SI 

c 

4 

P20-1, 

17 

Do 

L 

5 

C20-1 , 

16 

Di 

c 

6 

& 

SO20-2 

15 

D2 

c 

7 


14 

D3 

c 

8 


13 

D4 

c 

9 


12 

GND 

c 

10 


11 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.0 

— 

— 

V 

VlL (1) 

Input Low Voltage 

— 

_ 

0.8 

V 


NOTE: 2748 tbl 03 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

Oto +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

Iout 

DC Output 

Current 

50 

50 

mA 


NOTE: 2748 tbt 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

> 

O 

II 

z 

> 

5 

O' 

COUT 

Output Capacitance 

Vout - 0V 

7 

o 


NOTE: 2748 W 02 

1 . This parameter is sampled and not 100% tested. 

2. Characterized values, not currently listed. 


6.18 


2 



























IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

VlC (1) 

Input Clamp Voltage 


— 

— 


IlL 

Low-Level Input Current 

Vcc = Max., GND < Vi < Vcc 

-10 

— 

pA 

IlH 

High-Level Input Current 

Vcc = Max., GND < Vi < Vcc 

— 

10 

pA 

VOL 

Low-Level Output Current 

Vcc = Min. 

lOL (Qq-4) 

Mil. 

12mA 


0.4 

V 

Com'l. 

24mA 

Iol (IR, OR) (2) 

8mA 

Iol (HF, AF/E) 

8mA 

VOH 

High-Level Output Current 

Vcc = Min. 

lOH (Qo-4) 

-4mA 

■ 


V 

Ioh (IR, OR) 

-4mA 

lOH (HF, AF/E) 

-4mA 

los (3) 

Output Short-Circuit Current 

Vcc = Max. 

> 

o 

u 

o 

> 

-20 

-90 

mA 

IHZ 

Off-State Output Current 

Vcc = Max. 

Vo = 2.4V 

— 

20 

pA 

ILZ 

Vcc = Max. 

Vo = 0.4V 

-20 

— 

lcc (4) 

Supply Current 

Vcc = Max., OE=HIGH 
Inputs LOW. f=25MHz 

Mil. 

— 

70 

mA 

Com! 

— 

60 


NOTES: 2748 fol 04 

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns. 

2. Care should be taken to minimize as much as possible the DC and capactive load on IR and OR when operating at frequencies above 25mHz. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. Guaranteed by design, but not 
currently tested. 

4. For frequencies greater than 25MHz, Icc = 60mA + (1 .5mA x [f - 25MHz]) commercial and Icc = 70mA + (1 .5mA x [f - 25MHz]) military. 

OPERATING CONDITIONS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameters 

Figure 

Military 

Military & Commarclal 

Commercial 

Unit 

IDT72413L45 

IDT72413L35 

IDT72413L25 

Min. 

Max. 

Min. 

4 Max. 

Min. 

Max. 

tSIH <1) 

Shift in HIGH Time 

2 

9 

— 

9 

— 

16 

— 

89 

tSIL (1) 

Shift in LOW Time 

2 

11 

— 

17 

— 

20 

— 

KR 

tIDS 

Input Data Set-up 

2 

0 

— 

0 

— 

0 

— 


tIDH 

Input Data Hold Time 

2 

13 

— 

15 

— 

25 

— 

89 

iwi 

Shift Out HIGH Time 

5 

9 

— 

9 

— 

16 

— 


tSOL 

Shift Out LOW Time 

5 

11 

— 

17 

— 

20 

— 

89 

tMRW 

Master Reset Pulse 

8 

20 

— 

30 

— 

35 

— 

89 

tMRS (3) 

Master Reset Pulse to SI 

8 

20 

— 

35 

— 

35 

— 

89 


NOTE: 2748 tbl 05 

1 . Since the FIFO is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances anchor poor 
supply decoupling and grounding. A monolithic ceramic capacitor of 0.1 pF directly between VCC and GND with very short lead length is recommended. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameters 

Figure 

flN 

Shift In Rate 

2 

tlRL (1) 

Shift In t to Input Ready LOW 

2 

tlRH {1) 

Shift In ! to Input Ready HIGH 

2 

fOUT 

Shift Out Rate 

5 

tORL (1) 

Shift Out i- to Output Ready LOW 

5 

tORH (1) 

Shift Out 1 to Output Ready HIGH 

5 

tODH (1) 

Output Data Hold Previous Word 

5 

tODS 

Output Data Shift Next Word 

5 

tPT 

Data Throughput or "Fall-Through” 

4, 7 

tMRORL 

Master Reset i to Output Ready LOW 

8 

tMRIRH (3) 

Master Reset T to Input Ready HIGH 

8 

tMRIRL (2) 

Master Reset i to Input Ready LOW 

8 

tMRQ 

Master Reset i to Outputs LOW 

8 

tMRHF 

Master Reset ito Half-Full Flag 

8 

tMRAFE 

Master Reset i to AF/E Flag 

8 

tlPH (3) 

Input Ready Pulse HIGH 

4 

tOPH (3) 

Ouput Ready Pulse HIGH 

7 

tORD (3) 

Output Ready T HIGH to Valid Data 

5 

tAEH 

Shift Out T to AF/E HIGH 

9 

tAEL 

Shift In T to AF/E 

9 

tAFL 

Shift Out T to AF/E LOW 

10 

tAFH 

Shift In T to AF/E HIGH 

10 

tHFH 

Shift In T to HF HIGH 

11 

tHFL 

Shif Out T to HF LOW 

11 

tPHZ (3) 

Output Disable Delay 

12 

tPLZ< 3 > 


12 

tPLZ< 3 > 

Output Enable Delay 

12 

tPHZ (3) 


12 


Military 


IDT72413L45 


Min. Max. 


Military & Commercial 


IDT72413L35 


Min. Max. 



NOTES: 2748 toi 06 

1 . Since the FIFO is a very high-speed device, care must be taken in the design of the hardware and the timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of O.lpF directly between VCC and GND with very short lead length is recommended. 

2. If the FIFO is full, (IR = HIGH), MR i forces IR to go LOW, and MR T causes IR to go HIGH. 

3. Guaranteed by design but not currently tested. 






















































































































































































IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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STANDARD TEST LOAD 


5V 


OUTPUT 


R2 


i 


R1 

TEST POINT 


T 

J 


-® 

30pF* 


DESIGN TEST LOAD 
5V 

1 2KO 


30pP 


T 

I 




or equivalent circuit 

*lnduding scope and jig 
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RESISTOR VALUES FOR 
STANDARD TEST LOAD 


lOL 

R1 

R2 

24mA 

2000 

3000 

12mA 

3900 

7600 

8mA 

6000 

12000 


Figure 1. Output Load 


FUNCTIONAL DESCRIPTION: 

The IDT72413, 65 x 5 FIFO is designed using a dual-port 
RAM architecture as opposed to the traditional shift register 
approach. This FIFO architecture has a write pointer, a read 
pointer and control logic, which allow simultaneous read and 
write operations. The write pointer is incremented by the 
falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available 
memory location; Output Ready (OR) signals when there is 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 

FIFO RESET 

The FIFO must be reset upon power up using the Master 
Reset (MR) signal. This causes the FIFO to enter an empty 
state signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (Oo-4) 
will be LOW. 

DATA INPUT 

Data is shifted in on the LOW-to-HIGH transition of Shift In 
(SI). This loads input data into the first word location of the 
FIFO and causes the Input Ready to go LOW. On the HIGH- 
to-LOW transition of Shift In, the write pointer is moved to the 
next word position and Input Ready (IR) goes HIGH indicating 
the readiness to accept new data. If the FIFO is full, Input 
Ready will remain LOW until a word of data is shifted out. 


DATA OUTPUT 

Data is shifted out on the HIGH-to-LOW transition of Shift 
Out (SO). This causes the internal read pointer to be ad- 
vanced to the next word location. If data is present, valid data 
will appear on the outputs and Output Ready (OR) will go 
HIGH. If data is not present, Output Ready will stay LOW 
indicating the FIFO is empty. The last valid word read from the 
FIFO will remain at the FIFOs output when it is empty. When 
the FIFO is not empty Output Ready (OR) goes LOW on the 
LOW-to-HIGH transition of Shift Out. 

FALL-THROUGH MODE 

The FIFO operates in a Fall-Through Mode when data gets 
shifted into an empty FIFO. After the fall-through delay the 
data propagates to the output. When the data reaches the 
output, the Output Ready (OR) goes HIGH. 

A Fall-Through Mode also occurs when the FIFO is 
completely full. When data is shifted out of the full FIFO a 
location is available for new data. After a fall-through delay, 
the Input Ready goes HIGH. If Shift In is HIGH, the new data 
can be written to the FIFO. The fall-through delay of a RAM- 
based FIFO (one clock cycle) is far less than the delay of a 
Shift register-based FIFO. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MIUTARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA INPUT (Do-4) 

Data input lines. The IDT72413 has a 5-bit data input. 

CONTROLS: 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When 
SI is HIGH, data can be written to the FIFO via the DO-4 lines. 
The data has to meet set-up and hold time requirements with 
respect to the rising edge of SI. 

SHIFT OUT (SO) 

Shift Out controls the outputs data from the FIFO. 

MASTER RESET (MR) 

Master Reset clears the FIFO of any data stored within. 
Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

HALF-FULL FLAG (HF) 

Half-Full Flag signals when the FIFO has 32 or more words 
in it. 


INPUT READY(IR) 

When Input Ready is HIGH, the FIFO is ready for new input 
data to be written to it. When IR is LOW, the FIFO is 
unavailable for new input data, Input Ready is also used to 
cascade many FIFOs together, as shown in Figure 13 in the 
Applications section. 

OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Qo^t) contains 
valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figure 13 in the Applications 
section. 

OUTPUT ENABLE (OE) 

Output Enable is used to enable the FIFO outputs onto a 
bus. Output Enable is active LOW. 

ALMOST-FULL/EMPTY FLAG (AFE) 

Almost-Full/Empty Flag signals when the FIFO is 7/8 full 
(56 or more words) or 1/8 from empty (8 or less words). 

OUTPUTS: 

DATA OUTPUT (Qo-4) 

Data output lines, three-state. The IDT72413 has a 5-bit 
output. 


TIMING DIAGRAMS 
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TIMING DIAGRAMS (Continued) 


SHIFT IN (7) 
INPUT READY 

INPUT DATA 


( V >, 

(D 

V- 

STABLE DATA 






=v> 1 — y 


NOTES: 

1 . Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 

2. Input Data is loaded into the FIFO. 

3. Input Ready goes LOW indicating the FIFO is unavailable for new data. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full, then the Input Ready remains LOW. 

7. Shift In pulses applied while Input Ready Is LOW will be Ignored (see Figure 4). 


Figure 3. The Machanism of Shifting Data Into the FIFO 



imput data XXXXXXXXXXXXXXXXXXXXXXXXXXXXX~~^n^^~^^*~~XXXXXXXX 

2748 drw 06 

NOTES: 

1. FIFO is initially full. 

2. Shift Out pulse is applied. 

3. Shift In is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. Shift In should not go LOW until (tPT + Uph). 

Figure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH 
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TIMING DIAGRAMS (Continued) 
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B-DATA 
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NOTES: 

1 . This data is loaded consecutively A, B, C. 

2. Output data changes on the falling edge of SO after a valid Shift Out sequence, i.e., OR and SO are both high together. 

Figure 5. Output Timing 


SHIFT OUT (7) 


(D 




OUTPUT READY 






( 6 ) 


OUTPUT DATA 


A-DATA 


)mMX 


A or B- 


B-DATA 


NOTES: 

1 . Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. Read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) will be available at the FIFO outputs after toRD ns. 

6. If the FIFO has only one word loaded (A DATA) , Output Ready stays LOW and the A-DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 


Figure 6. The Mechanism of Shifting Data Out of the FIFO 
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TIMING DIAGRAMS (Continued) 



1. FIFO initailly empty. 

Figure 7. tpt and toPH Specification 



NOTE: 

1. FIFO is partially full. 

Figure 8. Master Reset Timing 
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TIMING DIAGRAMS (Continued) 



1 . FIFO contains 9 words (one more than Almost-Empty). 

Figure 9. tAEH and Uel Specifications 



Figure 10. tAFH and tAFL Specifications 



NOTE: 

1. FIFO contains 31 words (one short of Half-Full). 


Figure 11. ihfl and tHFH Specifications 



NOTES: 

1 . Waveform 1 

2. Waveform 2 



is for an output with internal conditions such that the output is low except when disabled by the output control, 
is for an output with internal conditions such that the output is high except when disabled by the output control. 


Figure 12. Enable and Disable 
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APPLICATIONS 



NOTE: 

1 . FIFOs are expandable in width. However, in forming wider words two external gates are required to generate composite Input and Output Ready 
flags. This requirement is due to the different fall-through times of the FIFOs. 

Figure 13. 64 x 15 FIFO with IDT72413 


8-BITS 8-BITS 



HALF-FULL FLAG 


2748 drw 16 

NOTE: 

1 . Cascading the FIFOs in word width is done by ANDing the IR and OR as shown in Figure 13. 

Figure 14. Application for IDT72413 for Two Asynchronous Systems 
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SHIFT IN 


INPUT READY **- 


DATA IN 


SI 

OR 

IR 

SO 

Do 

Qo 

Di 

Qi 

D2 

02 

Da 

Qa 

D4 

MR 04 


SI 

OR 

IR 

SO 

Do 

Qo 

Di 

Qi 

D2 

02 

D3 

Qa 

D4 

MR 04 


OUTPUT READY 
SHIFT OUT 


■ DATA OUT 


MR o- 


NOTE: 

1. FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FIFOs are handled by the inherent timing 
of the devices. 

Figure 15. 128 x 5 Depth Expansion 


ORDERING INFORMATION 


IDT XXXXX X XX 


X X 


Device 

Type 


Power Speed Package Process/ 

I I I Temperature 

j | Range 


Blank 

B 


P 

D 

SO 


Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline 1C 


45 
‘ 35 
25 

i L 

] 72413 


Commercial Only 


j- Shift Frequency (MHz) 


Low Power 

64 x 5-Bit FIFO with Flags 


6 


6.18 


12 





BUS-MATCHING 
BIDIRECTIONAL FIFO 
512 x 18-BIT- 1024 x 9-BIT 
1024 x 18-BIT- 2048 x 9-BIT 


IDT7251 

IDT7252 

IDT72510 

IDT72520 


FEATURES: 

• Two side-by-side FIFO memory arrays for bidirectional 
data transfers 

• 512x18 -Bit -1 024x9- Bit (IDT7251, IDT72510) 

• 1024x 18 -Bit - 2048 x 9 - Bit (IDT7252, IDT72520) 

• 18 bit data bus on Port A side and 9 bit data bus on Port 
B side 

• Can be configured for 18-to-9-bit, 36-to-9-bit, or 36-to- 18- 
bit communication 

• Fast 35ns access time 

• Fully programmable standard microprocessor interface 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and 
the B-to-A FIFO 

• Two programmable flags, Almost-Empty and Almost-Full 
for each FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• Any of the eight internal flags can be assigned to four 
external flag pins 

• Flexible reread/rewrite capabilities. 

• On-chip parity checking and generation 

• Standard DMA control pins for data exchange with 
peripherals 

• IDT7251 and IDT7252 available in 48-pin plastic or 
ceramic DIP 

• IDT72510 and IDT72520 available in 52-pin PLCC 
packages (includes LDRER, LDREW, RESET, and one 
extra GND pin) 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7251, IDT72510, IDT7252, and IDT72520 are 
highly integrated first-in, first-out memories that enhance 
processor-to-processor and processor-to-peripheral commu- 
nications. IDT BiFIFOs integrate two side-by-side memory 
arrays for data transfers in two directions. 

The BiFIFOs have two ports, A and B, that both have 
standard microprocessor interfaces. All BiFlFO operations 
are controlled from the 18-bit wide Port A. The BiFIFOs 
incorporate bus matching logic to convert the 18-bit wide 
memory data paths to the 9-bit wide Port B data bus. The 
BiFIFOs have a bypass path that allows the device con- 
nected to Port A to pass messages directly to the Port B 
device. 

Ten registers are accessible through Port A, a 
Command Register, a Status Register, and eight Configuration 
Registers. 

The IDT BiFIFOs have programmable flags. Each FIFO 
memory array has four internal flags, Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FLGa-FLGD) through one Configuration Register. 

Port B has parity, reread/rewrite and DMA functions. Parity 
generation and checking can be done by the BiFlFO on data 
passing through Port B. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFIFOs have three pins, REQ, ACK and CLK, to control 
DMA transfers from Port B devices. 
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PIN DESCRIPTIONS 


Symbol 

Name 

1231 

Description 

DA0-DA15 

Data A 

■El 

Data inputs and outputs for 16 bits of the 18-bit Port A bus. 

DA16-DA17 

Parity A 

I/O 

DAi6is the parity bit for Dao-Da7. Dai? is the parity bit for Dab-Dais. Dai 6 and Dai 7 can be used as two extra 
data bits if the parity generate function is disabled. 

C5a 

Chip Select A 

1 

Port A is accessed when Chip Select A is LOW. 

DSa 

Data Strobe A 

1 

Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is read out of 
Port A on the falling edge of Data Strobe when Chip Select is LOW. 

R/Wa 

Read/Write A 

■ 

This pin controls the read or write direction of Port A. When D3 a is LOW and R/Wa is HIGH, data is read from 
Port A on the falling edge of D3 a. When D3 a is LOW and R/Wa is LOW. data is written into Port A on the 
falling edge of D3 a. 

Ao, Ai 

Addresses 

> 

When Chip Select A is asserted, Ao, Ai, and Read/Write A are used to select one of six internal resources. 

DB0-DB7 

Data B 

HPI 

Data inputs & outputs for 8 bits of the 9-bit Port B bus. 

DBS 

Parity B 

Hf«I 

Dssis the parity bit for Dbo-Db7. Dbs can be used as a data bit if the parity generate function is disabled. 

ft(Dft) 

Read B 

1 or 0 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is programmed to 
peripheral mode this pin functions as an output. This pin can function as part of an Intel-style interface (Rb) or 
as part of a Motorola-style interface (D5 b). As an Intel-style interface, data is read from Port B on a falling 
edge of ft. As a Motorola-style interface, data is read on the falling edge of Dsb or written on the rising edge 
of DSb through Port B. The Default is Intel-style processor mode (ft as an input). 

Wb(r/Wb> 

Write B 

1 or O 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is programmed to 
peripheral mode this pin functions as an output. This pin can function as part of an Intel-style interface (Wb) 
or as part of a Motorola-style interface (R/Wb). As an Intel-style interface, data is written to Port B on a rising 
edge of Wb. As a Motorola-style interface, data is read (R/Wb = HIGH) or written (R/Wb = LOW) to Port B in 
conjunction with a Data Strobe B falling or rising edge. The Default is Intel-style processor mode (Wb as an 
input). 

HER 

Reread 

1 

Loads A— >B FIFO Read Pointer with the value of the Reread Pointer when LOW. 

mi 

Rewrite 

1 

Loads B-»A FIFO Write Pointer with the value of the Rewrite Pointer when LOW. 

LDRER 

Load Roroad 

1 

Loads the Reread Pointer with the value of the A-»B FIFO Read Pointer when HIGH. This signal is a pin on 
the IDT725 10/520; it is accessible through the Command Register on all four parts. 

LDREW 

Load Rewrite 

1 

Loads the Rewrite Pointer with the value of the B-»A FIFO Write Pointer when HIGH. This signal is a pin on 
the IDT72510/520; it is accessible through the Command Register on all four parts. 

REQ 

Request 

1 

When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. Request can be 
programmed either active HIGH or active LOW. 

ACK 

Acknowledge 

B 

When Port B is programmed in peripheral mode, Acknowledge is asserted in response to a Request signal. 
This confirms that a data transfer may begin. Acknowledge can be programmed either active HIGH or active 
LOW. 

CLK 

Clock 

L_L_ 

This pin is used to generate timing for ACK, ft, Wb, DSb and R/Wb when Port B is in the peripheral mode. 

FLGa-FLGo 

Flags 

■ 

These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each of the two 
internal FIFOs (A-»B and B-»A) has four internal flags: Empty, Almost-Empty, Almost-Full, and Full. If parity 
checking is enabled, the FLGApin can also be assigned as a parity error output. 

R5 

Reset 

1 

A LOW on this pin will perform a reset of all BiFIFO functions. Hardware reset pin is only available for 
IDT7251 0/72520. Software reset can be achieved through command register for all four devices. 

Vcc 

Power 


There are two +5V power pins on all four devices. 

GND 

Ground 


There are three Ground pins at 0V for the IDT7251/52. There are four ground pins for the IDT72510/520. 
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NOTES: 

(*) Can be programmed either active high or active low in internal configuration registers. 

(t) Available as a pin on the IDT72510/520. Accessible on all parts through internal registers. 

(tt) Can be programmed through an internal configuration register to be either an input or an output. 
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FUNCTIONAL DESCRIPTION 

IDT’s BiFlFO family is versatile for both multiprocessor 
and peripheral applications. Data can be sent through both 
FIFO memories concurrently, thus freeing both processors 
from laborious direct memory access (DMA) protocols and 
frequent interrupts. 

Two full 1 8-bit wide FIFOs are integrated into the IDT 
BiFlFO, making simultaneous data exchange possible. Each 
FIFO is monitored by separate internal read and write point- 
ers, so communication is not only bidirectional, it is also 
totally independent in each direction. The processor con- 
nected to Port A of the BiFlFO can send or receive mes- 
sages directly to the Port B device using the BiFIFO's 9-bit 
bypass path. 

The BiFIFOs can be used in three different bus configura- 
tions: 18 bits to 9 bits, 36 bits to 9 bits and 36 bits to 18 bits. 
One BiFlFO can be used for the 18- to 9-b'it configuration, 
and two BiFIFOs are required for 36- to 9-bit or 36- to 18-bit 
configurations. Bits 11 and 12 of Configuration Register 5 
determine the BiFlFO configuration (see Table 11 for 
Configuration Register 5 format). 

The microprocessor or microcontroller connected to Port 
A controls all operations of the BiFIFOs. Thus, all Port A 
interface pins are inputs driven by the controlling processor. 
Port B can be programmed to interface either with a second 
processor or a peripheral device. When Port B is pro- 
grammed in processor interface mode, the Port B interface 
pins are inputs driven by the second processor. If a periph- 
eral device is connected to the BiFIFOs, Port B is pro- 
grammed to peripheral interface mode and the interface pins 
are outputs. 


18- to 9-bit Configurations 

A single BiFlFO can be configured to connect an 18-bit 
processor to another 9-bit processor or a 9-bit peripheral. 
Bits 11 and 12 of Configuration Register 5 should be set to 
00 for a stand-alone configuration. Figures 1 and 2 show the 
BiFlFO in 18- to 9-bit configurations for processor and 
peripheral interface modes respectively. 

36- to 9-blt Configurations 

Two BiFIFOs can be hooked together to create a 36-bit to 
9-bit configuration. This means that a 36-bit processor can 
talk to a 9-bit processor or a 9-bit peripheral. Both BiFIFOs 
are programmed simultaneously through Port A by placing 
one command word on the most significant 16 data bits and 
one command word on the least significant 16 data bits 
(parity bits should be ignored). 

One BiFlFO must be programmed as the master device 
and the other BiFlFO is the slave device. Bits 11 and 12 of 
Configuration Register 5 are set to 10 for the slave device 
and 11 for the master device. The first two 9-bit words on 
Port B are read from or written to the slave device and the 
next two 9-bit words go to the master device. 

When both BiFIFOs are in peripheral interface mode, the 
Port B interface pins of the master device are outputs and 
this BiFlFO controls the bus. The Port B interface pins of the 
slave device are inputs driven by the master BiFlFO. Two 
BiFIFOs are connected in Figure 4 to create a 36- to 9-bit 
peripheral interface. 

The two BiFIFOs shown in Figure 3 are configured to 
connect a 36-bit processor to a 9-bit processor. 


36-BIT PROCESSOR to 18-BIT PROCESSOR CONFIGURATION 


Processor 

A 

Address 

Control 




IDT 


BiFlFO 


(Stand-Alone) 


Cntl A Cntl B 


ACK 


REQ 

— | 

CLK 


Data A Data B 

\ T 



Processor 

B 


18 L 


RAM 


NOTE: 


Figure 1. 36- to 18-Bit Processor Interface Configuration 


1 . Upper BiFlFO only is used in 18- to 9-bit configuration. Note that Cntl A refers to CSA, Ai, Ao, R/WA and DSA; Cntl B refers to R/WB and DSB or 
RB and WB. 
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36-BIT PROCESSOR to 18-BIT PERIPHERAL CONFIGURATION 



Flguro 2. 36- to 18-BIt Peripheral Interface Configuration 

NOTE: 

1. Upper BjFlFO only is used in 18- to 9-bit configuration. Note that Cntl A refers to CSA, Ai, Ao, R/WA and DSA; Cntl B refers to R/WB and DSBor 
RB and WB. 


36- to 18-bit Configurations 

In a 36- to 18-bit configuration, two BiFIFOs operate in 
parallel. Both BiFIFOs are programmed simultaneously, 16 
data bits to each device with the 4 parity bits ignored. 

Both BiFIFOs must be programmed into stand-alone mode 
fora 36-bit processor to communicate with an 18-bit proces- 
sor or an 1 8-bit peripheral. This means that bits 1 1 and 1 2 of 
Configuration Register 5 must be set to 00. 

This configuration can be extended to wider bus widths 
(54- to 27-bits, 72- to 36-bits, ...) by adding more BiFIFOs to 
the configuration. Figures 1 and 2 show multiple BiFIFOs 
configured for processor and peripheral interface modes 
respectively. 

Processor Interface Mode 

When a microprocessor or microcontroller is connected to 
Port B, all BiFIFOs in the configuration must be programmed 
to processor interface mode. In this mode, all Port B interface 
controls are inputs. Both REQ and CLK pins should be pulled 
LOW to ensure that the set-up and hold time requirements for 
these pins are met during reset. Figures 1 and 3 show 
BiFIFOs in processor interface mode. 

Peripheral Interface Mode 

If Port B is connected to a peripheral controller, all BiFIFOs 
in the configuration must be programmed in the_peripheral 
interface mode. To assure fixed high states for Rb and Wb 
before they are programmed into an output, both pins should 


be pulled-up to Vcc with 10K resistors. 

If the BiFIFOs are in stand-alone configuration mode 
(1 8- to 9-bit, 36- to 1 8-bit, . . .), then the Port B interface pins are 
all outputs. Of course, only one set of Port B interface pins HH 
should be used to control a single peripheral device, while the 
other interface pins are all ignored. Figure 2 shows stand- ftJR 
alone configuration BiFIFOs connected to a peripheral. 

In a 36- to 9-bit configuration, the master device controls 
the bus. The Port B interface pins of the master device are 
outputs and the interface pins of the slave device are inputs. 

A 36- to 9-bit configuration of two BiFIFOs connected to a 
peripheral is shown in Figure 4. 

Port A Interface 

The BiFlFO is straightforward to use in microprocessor- 
based systems because each BiFlFO port has a standard 
microprocessor control set. Port A has access to six re- 
sources: the A->B FIFO, the B->A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and Read/Write pins 
determine the resource being accessed as shown in Table 1 . 

Data Strobe is used to move data in and out of the BiFlFO. 

When either of the internal FIFOs are accessed 18 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte with parity 
(DA0-DA7, Dai 6) is used on Port A. All of the registers are 16 
bits wide which means only the data bits (Dao-Dais) are 
passed by Port A. 
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36-BIT PROCESSOR to 9-BIT PROCESSOR CONFIGURATION 



Figure 3. 36- to 9-Bit Processor Interface Configuration 

NOTE: 

1. CntIA refers to CSA, Ai. Ao, R/Wa and DSa; Cntl B refers to R/WB and DSB or RB and Wb. 

36-BIT PROCESSOR to 9-BIT PERIPHERAL CONFIGURATION 



Figure 4. 36- to 9-Bit Peripheral Interface Configuration 
NOTE: 

1 . Cntl A refers to CSA, Ai, Ao, R/Wa and CSA; Cntl B refers to R/WB and DSB or RB and WB. 
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PORT A RESOURCES 


Krel 

Al 

Ao 

Read 

Write 

0 

0 

0 

B->A FIFO 

A-»B FIFO 

0 

0 

1 

9-bit Bypass Path 

9-bit Bypass Path 

0 

1 

0 

Configuration 

Registers 

Configuration 

Registers 

0 

1 

1 

Status Register 

Command Register 

1 

■a 

X 

Disabled 

Disabled 
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Table 1. Accessing Port A Resources Using CSA, AO, and Al 

Bypass Path 

The bypass path acts as a bidirectional bus transceiver 
directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide in 
an 18- to 9-bit configuration or in a 36- to 9-bit configuration. 
Only in the 36- to 1 8-bit configuration is the bypass path 1 8 bits 
wide. 

During bypass operations, the BiFIFOs must be pro- 
grammed into peripheral interface mode. Bit 1 0 of Configura- 
tion Register 5 (see Table 1 1 ) is set to 1 for peripheral interface 
mode. In a 36- to 9-bit configuration, both Port B data buses 
will be active. Data written into Port A will appear on both 
master and slave Port B buses concurrently. To avoid Port B 
bus contention, the data on Dao-Da7 and Dai6 of both BiFIFOs 
should be exactly the same. Data read from Port A will appear 
on pins Dao-Da7 and Dai6 of both BiFI FOs within the same 36- 
bit word. 

Command Register 

Ten registers are accessible through Port A, a Command 
Register, a Status Register, and eight Configuration Registers. 

The Command Register is written by setting CSa = 0, 
Ai = 1, Ao = 1. Commands written into the BiFlFO have a 
4-bit opcode (bit 8 - bit 1 1 ) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 5. The commands can be used to reset the 
BiFlFO, to select the Configuration Register, to perform intel- 
ligent reread/rewrite, to set the Port B DM A direction, to set the 
Status Register format, to modify the Port B Read and Write 
Pointers, and to clear Port B parity errors. The command 
opcodes are shown in Table 2. 

The reset command initializes different portions of the 
BiFlFO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread/rewrite is performed by changing the Port 
B Read Pointer with the Reread Pointer or by changing the 


COMMAND OPERATIONS 


Command 

Opcode 

Function 

0000 

Reset BiFlFO (see Table 3) 

0001 

Select Configuration Register (see Table 4) 

0010 

Load Reread Pointer with Read Pointer Value 

0011 

Load Rewrite Pointer with Write Pointer Value 

0100 

Load Read Pointer with Reread Pointer Value 

0101 

Load Write Pointer with Rewrite Pointer Value 

0110 

Set DMA Transfer Direction (see Table 5) 

0111 

Set Status Register Format (see Table 6) 

1000 

Increment in byte for A->B FIFO Read Pointer 
(Port B) 

1001 

Increment in byte for B->A FIFO Write Pointer 
(Port B) 

1010 

Clear Write Parity Error Flag 

1011 

Clear Read Parity Error Flag 
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Table 2. Functions Performed by Port A Commands 


Port B Write Pointer with the Rewrite Pointer. No command 
operands are required to perform a reread/rewrite operation. 

When Port B of the BiFlFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B read/write DMA direction operands. 

The BiFlFO supports two Status Register formats. Status 
Registerformat 1 gives all the internal flag status, while Status 
Register format 0 provides the data in the Odd Byte Register. 
Table 6 gives the operands for selecting the appropriate 
Status Register format. See T able 8 for the details of the two 
Status Register formats. 

Two commands are provided to increment the Port B Read 
and Write Pointers in case reread/rewrite is performed. 
Incrementing the pointers guarantees that pointers will be on 
a word boundary when an odd number of bytes is transmitted 
through Port B. No operands are required forthese commands. 

When parity check errors occur on Port B, a clear parity 
error command is needed to remove the parity error. There 
are no operands forthese commands. 

Reset 

The IDT72510 and IDT72520 have a hardware reset pin 
(RS) that resets ail BiFlFO functions._ A hardware reset 
requires the following four conditions: Rb and Wb must be 
HIGH, RER and REWmust be HIGH, LDRER and LDREW 
must be LOW, and DSa must be HIGH (Figure 9). After a 
hardware reset, the BiFlFO is in the following state: Configu- 
ration Registers 0-3 are 0000H, Configuration Register 4 is set 


COMMAND FORMAT 


15 



12 

11 8 

7 

3 

2 0 

X 

X 

X 

X 

Command Opcode 

X X X X 

X 

Command Operand 
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Figure 5. Format for Commands Written Into Port A 
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RESET COMMAND FUNCTIONS 


Reset 

Operands 

Function 

000 

No Operation 

001 

Reset B-»A FIFO (Read, Write, and Rewrite 
Pointers ■ 0) 

010 

Reset A-»B FIFO (Read, Write, and Reread 
Pointers = 0) 

Oil 

Reset B-*A and A-»B FIFO 

100 

Reset Internal DMA Request Circuitry 

101 

No Operation 

110 

No Operation 

111 

Reset All 


2669 tH 05 

Table 3. Reset Command Functions 


to 6420H, and Configuration Registers 5 and 7 are 0000H. 
Additionally, Status Register format 0 is selected, all the 
pointers including the Reread and Rewrite Pointers are set to 
0, the odd byte register valid bit is cleared, the DMA direction 
is set to B->A write, the internal DMA request circuitry is 
cleared (setto its initial state), and all parity errors are cleared. 

A software reset command can reset A->B pointers and 
the B-»A pointers to 0 independently or together. The request 
(REQ) DMA circuitry can also be reset independently. A 
software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their default condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 7 shows the 
BiFlFO state afterthe different hardware and software resets. 


SELECT CONFIGURATION REGISTER 
COMMAND FUNCTIONS 


Operands 

Function 

000 

Select Configuration Register 0 

001 

Select Configuration Register 1 

010 

Select Configuration Register 2 

011 

Select Configuration Register 3 

100 

Select Configuration Register 4 

101 

Select Configuration Register 5 

110 

Select Configuration Register 6 

111 

Select Configuration Register 7 
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Table 4. Select Configuration Register Command Functions. 


DMA DIRECTION COMMAND FUNCTIONS 


Operands 

Function 

XXO 

Write &->A FIFO 

XXI 

Read A-*B FIFO 
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Table 5. Set DMA Direction Command Functions. Command Only 
Operates In Peripheral Interface Mode 


STATUS REGISTER FORMAT COMMAND 
FUNCTIONS 


Operands 

Function 

XXO 

Status Register Format 0 

XXI 

Status Register Format 1 
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Table 6. Command Functions to Set the Status Register Format 


STATE AFTER RESET 



Hardware Reset 

Software Reset 

(RS asserted, IDT72510 
& IDT72520 only) 

B->A (001) 

A-»B (010) 

B->A and 
A->B (011) 

Internal 

Request 

(100) 

All (111) 

Configuration Registers 0-3 

0000H 

— 

— 

— 

— 

0000H 

Configuration Register 4 

6420H 

— 

— 

— 

— 

6420H 

Configuration Register 5 

0000H 

— 

— 

— 

— 

0000H 

Configuration Register 7 

0000H 

— 

— 

— 

— 

OOOOH 

Status Register format 

0 

— 

— 

— 

— 

— 

B->A Read, Write, Rewrite 
Pointers 

0 

0 

— 

0 

— 

0 

A-»B Read, Write, Reread 
Pointers 

0 

— 

0 

0 

— 

0 

Odd byte register valid bit 

clear 

clear 

— 

clear 

— 

clear 

DMA direction 

B->A write 

- 

— 

— 

— 

— 

DMA internal request 

clear 

— 

— 

— 

clear 

clear 

Parity errors 

clear 

— 

— 

— 

— 

— 
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Table 7. The BiFlFO State After a Reset Command 
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Status Register 

The Status Register reports the state of the programmable 
flags, the DMA read/write direction, the Odd Byte Register 
valid bit^and parity errors. The Status Register is read by 
setting CSa = 0, Ai = 1, Ao = 1 (see Table 1). 

There are two Status Register formats that are set by a 
Status Register format command. Format 0 stores the Odd 
Byte Register data in the lower eight bits of the Status 
Register, while format 1 reports the flag states and the DMA 
read/write direction in the lower eight bits. The upper eight bits 
are identicalfor both formats. The flag states, the parity errors, 
the Odd Byte Register valid bit, and the Status Registerformat 
are all in the upper eight bits of the Status Register. See Table 
8 for both Status Register formats. 

Configuration Registers 

The eight Configuration Register formats are shown in 
Table 9. Configuration Registers 0-3 contain the program- 
mable flag offsets forthe Almost Empty and Almost Full flags. 
These offsets are set to 0 when a hardware reset or a software 
reset all is applied. Note that T able 9 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
IDT7251/510; the most significant bit, bit 9, must be set to 0. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FLGa-FLGd). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 10. The default condition for Configuration Register 
4 is 6420H as shown in Table 7._The default flag assignments 
are: FL Gd is assigned B->A Full, FLGc is assigned B-*A 
Empty , FLGb is assigned A->B Full, FLGa is assigned A-»B 
Empty". 

STATUS REGISTER FORMAT 0 


Bit 

Signal 

0 

Odd Byte Register 

1 

2 

3 

4 

5 

6 

7 

8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Register Format = 0 

12 

A-»B Full Flag 

13 

A-»B Almost-Full Flag 

14 

B->A Empty Flag 

15 

B-»A Almost-Empty Flag 
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Configuration Register 5 is a general control register. The 
format of Configuration Register 5js shown in Table 11. Bit 0 
sets the Intel-style interface (Rb, Wb) or Motorola-style inter- 
face (DSb, R/Wb) for Port B. Bit 1 changes the byte order for 
data coming through Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don’t care states. Bits 4 and 5 set the polarity 
of the DMA control pins REQ and ACK, respectively. An inter- 
nal clock controls all DMA operations. This internal clock is 
derived from the external clock (CLK). Bit 9 determines the 
internal clock frequency: the internal clock = CLKorthe inter- 
na[clock = CLK divided by 2. Bit 8 sets whether Rb, Wb, and 
DSb are asserted for either one or two internal clocks. Bits 6 
and 7 set the number of internal clocks between REQ asser- 
tion and ACK assertion. The timing can be from 2 to 5 cycles 
as shown in Figure 17. 

Bit 10 controls Port B processor or peripheral interface 
mode. [^processor mode, the Port B control pins (Rb, Wb, 
DSb, R/Wb) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Bits 1 1 and 12 set the width expansion mode. For 18- to 
9-bit configurations or 36- to 18-bit configurations, the BiFlFO 
should be set in stand-alone mode. For a 36- to 9-bit configu- 
ration, one BiFlFO must be in slave mode and the other Bi- 
FIFO must be in master mode. The master BiFlFO allows the 
first two bytes transferred across Port B to go to the slave 
BiFlFO, then the next two bytes go to the master BiFlFO. 

Configuration Register 7 controls the parity functions of 
Port B as shown in T able 1 2. Either parity generation or parity 


STATUS REGISTER FORMAT 1 


Bit 

Signal 

0 

Reserved 

1 

Reserved 

2 

Reserved 

3 

DMA Direction 

4 

A-»B Empty Flag 

5 

A-*B Almost-Empty Flag 

6 

B-»A Full Flag 

7 

B-*A Almost-Full Flag 

8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Register Format = 1 

12 

A->B Full Flag 

13 

A-»B Almost-Full Flag 

14 

B->A Empty Flag 

15 

B-»A Almost-Empty Flag 
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Table 8. The Two Status Register Formats 
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CONFIGURATION REGISTER FORMATS 


Conflg. Rag. 0 
Conflg. Reg. 1 
Config. Reg. 2 
Conflg. Reg. 3 
Conflg. Reg. 4 


15 





10 

9 


0 

1 X 

1 X 

1 x 

1 X I 

X 

1 x 

A-»B FIFO Almost-Empty Flag Offset 

15 





10 

9 


0 

1 X 

X 

X 

1 X I 

X 

1 X 

A-)B FIFO Almost-Full Flag Offset 

15 





10 

9 


0 

1 X 

X 

X 

1 X 1 

X 

x 

B-)A FIFO Almost-Empty Flag Offset 

15 





10 

9 


0 

1 X 

X 

I X 

1 X I 

X 

x 

B-*A FIFO Almost-Full Flag Offset 

15 



12 

11 


8 

7 4 

3 0 

Flag D Pin Assignment 

Flag C Pin Assignment 

Flag B Pin Assignment 

Flag A Pin Assignment 


Config. Reg. 5 


General Control 


Conflg. Reg. 6 


Reserved 


Conflg. Reg. 7 


_15 0 

Parity Control 


NOTE: 2669 tbl 12 

1. Bit 9 of Configuration Registers 0-3 must be set to 0 on the IDT7251 and IDT72510. 

Table 9. The BIFIFO Configuration Register Formats 


checking is enabled for data read and written through Port B. 
Bit 8 controls parity checking and generation for B->A write 
data. Bit 9 controls parity checking and generation for A->B 
read data. Bit 10 controls whether the parity is odd or even. 
Bit 1 1 is used to assign the internal parity checking error to the 
FLGa pin. When the parity error is assigned to FLGa, the 
Configuration Register4flag assignment for FLGa is ignored. 

Programmable Flags 

The IDTBiFlFO has eight internal flags; four of these flags 
have programmable offsets, the other four are empty or full. 
Associated with each FIFO memory array are four internal 
flags, Empty, Almost-Empty, Almost-Full and Full, for the total 
of eight internal flags. The Almost-Empty and Almost-Full 
offsets can be set to any depth through the Configuration 
Registers 0-3 (see Table 9). The offset (or depth) of FIFO 
RAM array is based on the unit of an 1 8-bit word. The flags are 
asserted at the depths shown in Table 13. After a hardware 
reset or a software reset all, the almost flag offsets are set to 
0. Even though the offsets are equivalent, the Empty and Al- 
most-Empty flags have different timing which means that the 
flags are not coincident. Similarly, the Full and Almost-Full 
flags are not coincident because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGa-FLGd) through Configuration Regis- 
ter 4 (see Table 1 0). For the specific flag timings, see Figures 
20-23. 

The current state of all eight flags is available in the Status 
Register in Status Registerformat 1 . In Status Registerformat 
0, only four flags can be found in the Status Register (see 
Table 8). 


EXTERNAL FLAG ASSIGNMENT CODES 


Assignment 

Code 

Internal Flag Assigned to Flag Pin 

0000 

A-»B Empty 

0001 

A-»B Almost-Empty 

0010 

A-*BFuii 

0011 

A-»B Almost-Full 

0100 

B->A Empty 

0101 

B-»A Almost-Empty 

0110 

B-*AFufi 

0111 

B-»A Almost-Full 

1000 

A-»B Empty 

1001 

A->B Almost-Empty 

1010 

A->B Full 

1011 

A->B Almost-Full 

1100 

B->A Empty 

1101 

B-»A Almost-Empty 

1110 

B— »A Full 

1111 

B-»A Almost-Full 
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Table 10. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins. 
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Port B Interface 

Port B also has parity, reread/rewrite and DMA functions. 
Port B can be configured to interface to either Intel-style (Rb, 
Wb) or Motorola-style (DSb, R/Wb) devices in Configuration 
Registers (see Table 1 1 ), Port B can also be configured to talk 
to a processor or a peripheral device through Configuration 
Register 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command, Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

Two 9-bit words are puttogetherto create each 18-bit word 
stored in the internal FIFOs. The first 9-bit word written to Port 


B goes into the Odd Byte Register shown in the detailed block 
diagram. The Odd B)1e Register valid bit (Bit 8) in the Status 
Register is 1 when this first 9-bit word is written. The data bits 
from Port B (Dbo-Db7) are also stored in the lower 8 bits of the 
Status Register when Status Register format 0 is selected 
(see Table 8). The second write on Port B moves the 9-bits 
from Port B and the 9-bits in the Odd Byte Register into the 
B->A FIFO and advances the B->A Write Pointer. The Status 
Register valid bit is set to 0 after the second write. 

When Port B reads data from the A->B FIFO, two buffers 
choose which 9 of the 18 memory bits are sent to Port B. 
These buffers alternate between the upper 9 bits (Das-Dais, 
Dai7) and the lower 9 bits (DA0-DA7, Dai6). The A->B Read 


CONFIGURATION REGISTER 5 FORMAT 


Bit 

Function 


0 

Select Port B Interface 

Rb & Wb or DSb & R/Wb 

0 

Pins are ft and Wb (Intel-style interface) 

1 

Pins are DSB and R/Wb (Motorola-style interface) 

. 1 

Byte Order of 1 8-bit Word 

0 

Lower byte DA7 -Dao and parity Dai 6 are read or written first on Port 

B 

1 

Upper byte Dais-Das and parity Dai 7 are read or written first on 

Port B 

2 

Full Flag Definition 

0 

Full Flag is asserted when write pointer meets read pointer 

1 

Full Flag is asserted when write pointer meets reread pointer 

3 

Empty Flag Definition 

0 

Empty Flag is asserted when read pointer meets write pointer 

1 

Empty Flag is asserted when read pointer meets rewrite pointer 

4 

REQ Pin Polarity 

0 

REQ pin active HIGH 

1 

REQ pin active LOW 

5 

ACK Pin Polarity 

0 

ACK pin active LOW 

1 

ACK pin active HIGH 

■ 

REQ / ACK Timing 

00 

2 internal clocks between REQ assertion and ACK assertion 

01 

3 internal clocks between REQ assertion and ACK assertion 

10 

4 internal clocks between REQ assertion and ACK assertion 

11 

5 internal clocks between REQ assertion and ACK assertion 

8 

Port B Read and Write 

Timing Control for Peripheral Mode 

0 

Rb, Wb, and DSb are asserted for 1 internal clock 

1 

Rb, Wb, and DSb are asserted for 2 internal clocks 

9 

Internal Clock 

Frequency Control 

0 

internal clock = CLK 

1 

internal clock = CLK divided by 2 

10 

Port B Interface 

Mode Control 

0 

Processor interface mode (Port B controls are inputs) 

1 

Peripheral interface mode (Port B controls are outputs) 

12-11 

Width Expansion 

Mode Control 

00 

Stand-alone mode (18- to 9-bits, 36- to 18-bits) 

01 

Reserved 

10 

Slave width expansion mode (36- to 9-bits) 

11 

Master width expansion mode (36- to 9-bits) 

13 

Unused 


14 

Unused 

15 

Unused 


Table 11. B1FIFO Configuration Register 5 Format 
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CONFIGURATION REGISTER 7 FORMAT 


BIT 

FUNCTION 


0-7 

Unused 

8 

Parity Input Control 

B->A 

0 

Disable Parity Generate, Enable Parity Check 

1 

Enable Parity Generate, Disable Parity Check 


Parity Output Control 

A-*B 

0 

Disable Parity Generate, Enable Parity Check 

1 

Enable Parity Generate, Disable Parity Check 

10 

Parity Odd/Even 

Control 

0 

Odd 

1 

Even 

11 

Assign Parity Error to 

Flag A Pin 

0 

No Parity Error Output 

1 

Parity Error on Flag A Pin 

12-15 

Unused 
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Table 12. BIFIFO Configuration Register 7 Format 


Pointer is advanced after every two Port B reads. 

The BiFlFO can be set to order the 9-bit data so the first 9- 
bits go to the LSB (DA0-DA7, Dai 6) or the MSB (Das-Dais, 
Dai 7) of Port A. This data ordering is controlled by bit 1 of 
Configuration Register 5 (see Table 1 1 ). 


DMA Control Interface 

The BiFlFO has DM A control to simplify data transfers with 
peripherals. For the BiFlFO DMA controls (REQ, ACK and 
CLK) to operate, the BiFlFO must be in peripheral interface 
mode (Configuration Register 5, Table 11). 

DMA timing is controlled by the external clock input, CLK. 
An internal clock is derived from this CLK signal to generate 
the RB, Wb, DSb and R/Wb output signals. The internal clock 
also determines the timing between REQ assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as CLK or whether the 
internal clock is CLK divided by 2. 

Bit 8 of Configuration Register 5 sets whether Rb, Wb and 

DSb are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REQ assertion and ACK assertion. The clocks between REQ 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 


the REQ and ACK pins, respectively. 

A DMA transfer command sets the Port B read/write direc- 
tion (see Table 5). The timing diagram for DMA transfers is 
shown in Figure 1 7. The basic DMA transfer starts with REQ 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFlFO. ACK will not be asserted if a read is attempted on an 
Empty A-»B FIFO or if a write is attempted on a Full B->A 
FIFO. If the BiFlFO is in Motorola-style interface mode, R/Wb 
is set at the same time that ACK is asserted. One internal 
clock later, DSB is asserted^ If the BiFlFO is in Intel-style 
interface mode, either Rb or Wb is asserted one internal clock 
after ACK assertion. These read/write controls stay asserted 
fori or 2 internal clocks, then ACK, DSb, Rb and Wb are made 
inactive. This completes the transfer of one 9-bit word. 

On the next rising edge of CLK, REQ is sampled. If REQ 
is still asserted, another DMAtransferstarts with the assertion 
of ACK. Data transfers will continue as long as REQ is 
asserted. 

Parity Checking and Generation 

Parity generation or checking is performed by the BiFlFO 
on data passing through Port B. Parity can either be odd or 
even as determined by Bit 10 of Configuration Register 7. 

When parity checking is enabled, Dbs is treated as a data 
bit. Dbs data will be passed to Dai 6 (bypass operation) or 
stored in the RAM array (FIFO operation) for B->A operation; 


INTERNAL FLAG TRUTH TABLE 


Number of Words in FIFO 

Empty Flag 

Almost-Empty Flag 

Almost-Full Flag 

Full Flag 

From 

To 

0 

0 

Asserted 

Asserted 

Not Asserted 

Not Asserted 

1 

n 

Not Asserted 

Asserted 

Not Asserted 

Not Asserted 

n + 1 

D - (m + 1) 

Not Asserted 

Not Asserted 

Not Asserted 

Not Asserted 

D - m 

D- 1 

Not Asserted 

Not Asserted 

Asserted 

Not Asserted 

D 

D 

Not Asserted 

Not Asserted 

Asserted 

Asserted 


NOTE: 2669 4)1 16 

1. BiFlFO flags can be assigned to external flag pins to be observed. D = FIFO depth (IDT7251/510 = 512, IDT7252/520 = 1024), 
n = Almost-Empty flag offset, m = Almost-Full flag offset. 


Table 13. Internal Flag Truth Table. 
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similarly, Dai 6 or parity bits from the RAM array will be passed 
to Db 8 for A->B operations. A->B read parity errors and B->A 
write parity errors are shown in Bit 9 and 1 0 in the Status 
Register. If an external parity error signal is required, a logical 
OR of the two parity error bits is brought out to FLGa pin by 
setting Bit 11 of Configuration Register?. 

Parity generation creates the ninth bit. This ninth bit is 
placed on Dbs for A->B read operation, and on Dai 6 or RAM 
array for B->A write operation. 

It is recommended that if the parity pins (DBS, DA16, and 
Dai 7) are not used, they should be pulled down with 10K 
resistors for noise immunity. 

Intelligent Reread/Rewrite 

Intelligent reread/rewrite is a method the BiFlFO uses to 
help assure data integrity. Port B of the BiFlFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad- 
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 

REREAD OPERATIONS 


Reread 

Pointer 



Read 

Pointer 


Pointer value (LDRER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation of the 
REW and LDREW is identical to the RER and LDRER dis- 
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection, Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block form being 
overwritten. Inthisway, the assertion of A->Bfullflag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection, Bit 3 of Configuration Register 5 can be set to 1 to 
prevent the data block from being read. In this case, the asser- 
tion of B->A empty flag will occur when the read pointer meets 
the rewrite pointer instead of the write pointer. 

In conclusion, Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LDRER/LDREW assertions. 
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Figure 6. BiFlFO Reread Operations 


6.19 


14 



IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
With Respect To 
Ground 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2669 4)117 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 


5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 


5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

wm. 

Vih 

Input HIGH Voltage 
Commercial 

2.0 

— 

H 

M 

Vih 

Input HIGH Voltage 
Military 

2.2 

— 

— 

V 

VilW 

Input LOW Voltage 
Commercial and 
Military 



0.8 

V 


NOTE: 2669 4)118 

1. 1 ,5V undershoots are allowed for 10ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

tA 

Min. 

IDT7251L 

IDT7252L 

IDT72510L 

IDT72520L 

Commercial 

= 35, 50, 80ns 
Typ. 

Max. 

tA 

Min. 

IDT7251L 
IDT7252L 
IDT72510L 
IDT72520L 
Military 
= 40, 50, 80ns 
Typ. 

Max. 

Unit 

IilO) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

Iol< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage Iout = -1mA 

2.4 

— 

— 

2.4 

— 

— 


VOL 

Output Logic "0" Voltage Iout = 4mA 

— 

— 

0.4 

— 

— 

0.4 

V 

Icci< 3 > 

Average Vcc Power Supply Current 

— 

150 

220 

— 

180 

250 

mA 

|CC2( 3 > 

Average Standby Current (Rb = Wb = DSa = 
VlH) 

— 

8 

12 

— 

12 

25 

mA 

|CC3< 3 > 

Power Down Current (All Inputs = Vcc - 
0.2V) 

— 

— 

2 

— 

— 

4 

mA 


NOTES: 2669 4)119 

1. Measurements with 0.4V s Vin £ Vcc, DSa = DSb > Vih. 2. Measurements with 0.4V S Vout £ Vcc" DSa = DSb > Vih. 3. Icc measurements are 
made with outputs open. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 8 


2669 tbl 20 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

Cin< 2 > 

Input Capacitance 

> 

O 

II 

z 

> 

8 

PF 

Cout I 1 - 2 ) 

Output Capacitance 

Vout = 0V 

12 

PF 


+5V 



Figure 8. Output Load 


* Includes jig and scope capacitances 


NOTES: 

1 . With output deselected. 

2. Characterized values, not currently tested. 


2669 tbl 21 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Commercial 

Military 

Commercial and Military 





IDT7251L35 

IDT7251L40 

IDT7251 L50 

IDT7251 L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDT72510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

RESET TIMING (Port A and Port B) 

tRSC 

Reset cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

9 

tRS 

Reset pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

9 

tRSS 

Reset set-up time 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

9 

tRSR 

Reset recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

9 

tRSF 

Flag reset pulse width 

— 

45 

— 

50 

— 

65 

— 

100 

ns 

9 

PORT A TIMING 

taA 

Port A access time 

— 

35 

— 

40 

— 

50 

— 

80 

ns 

12, 14, 15 

taLZ 

Read or write pulse LOW 
to data bus at low 2 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

12, 15, 16 

taHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 

“ 

25 


30 


30 

ns 

12, 14, 15, 16 

taDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

5 

— ■ 

ns 

12, 14, 16 

taRC 

Read cycle time 

45 

— 

50 

— 

65 

_ 

100 

— 

ns 

12 

taRPW 

Read pulse width 

35 


40 

— 

50 

' — 

80 

— 

ns 

12, 14, 15 ‘ 

taRR 

Read recovery time 

10 

10 

— 

15 

— 

20 

— 

ns 

12 

tas 

CSa, Ao, Ai, R/Wa set-up 
time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

10, 12, 16 

tan 

CSA, Ao, Ai, R/Wa hold 
time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

10, 12 

taDS 

Data set-up time 

18 

— 

20 

— 

30 

40 — r 

ns 

11, 12, 14, 15 

taDH* 1 ) 

Data hold time 

0 

— 

0 

— 

5 

— 

10 

— 

ns 

11, 12, 14, 15 

tawc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

12 

tawpw 

Write pulse width 

35 

— 

40 

- — 

50 

— 

80 

— 

ns 

11, 12, 14 

tawR 

Write recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

12 

taWRCOM 

Write recovery time after 
a command 

35 

— 

40 

■ — 

50 

— 

80 

— • 

ns 

11. 


NOTE: 


1 . The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to the Command, Status or Configuration registers. 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Commercial 

Military 

Commercial and Military 





IDT7251L35 

IDT7251L40 

IDT7251L50 

IDT7251 L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDT72510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

PORT B PROCESSOR INTERFACE TIMING 

tbAi 

Port B access time with 
no parity 

— 

35 

— 

40 

— 

50 

— 

80 

ns 

13, 14, 15 

tbA2 

Port B access time with 
parity 

— 

42 

— 

48 

— 

60 

— 

90 

ns 

13, 14, 15 

tbLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13, 14, 15 

tbHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 

— 

25 

— 

30 


30 

ns 

13, 14, 15 

tbDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13, 14, 15, 16 

tbRC 

Read cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbRPW 

Read pulse width 

35 

— 

40 

— 

50 

— 

80 — 

ns 

13 

tbRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

tbs 

R/Wb set-up tima 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 

tbH 

R/Wb hold time 

5 

_ 

5 

— 

5 

— 

10 

_ 

ns 

13 

tbDSI 

Data set-up time with no 
parity 

18 

— 

20 

— 

30 

— 

40 — 

ns 

13, 14, 15 

tbDHI 

Data hold time with no 
parity 

0 

— 

0 

— 

5 

— 

10 

— 

ns 

13, 14, 15 

tbDS2 

Data set-up time with 
parity 

22 

— 

25 

— 

35 

— 

45 

— 

ns 

13, 14, 15 

tbDH2 

Data hold time with 
parity 

0 

— 

0 — 

5 

— 

10 

— 

ns 

13, 14, 15 

tbwc 

Write cycle time 

45 

— 

50 

65 

— 

100 

— 

ns 

13 

tbwpw 

Write pulse width 

35 

— 

40 — 

50 

— 

80 


ns 

13, 15 

tbWR 

Write recovery time 

10 

— 

10 


15 

— 

20 

— 

ns 

13 

PORT B PERIPHERAL INTERFACE TIMING 

tbCKC 

Clock cycle time 

20 

— 

20 

— 

25 

— 

40 

— 

ns 

17 

tbCKH 

Clock pulse HIGH time 

6 — 

8 

— 

10 

— 

16 

— 

ns 

17 

tbCKL 

Clock pulse LOW time 

6 

— 

8 

— 

10 

— 

16 — 

ns 

17 

tbREQS 

Request set-up time 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

17 

tbREQH 

Request hold time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

17 

tbACKL 

Delay from a rising clock 
edge to ACK switching 

— 

18 

— 

20 

— 

25 

— 

35 

ns 

17 
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IDT7251, IDT7252, IDT72510, IDT72520 

BUS MATCHING BIDIRECTIONAL FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Commercial 

Military 

Commercial and Military 





IDT7251 L35 

IDT7251 L40 

IDT7251 L50 

IDT7251 L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDT72510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. Max. 

Min. Max. 

Min. 

Max. 

Unit 

Figure 

PORT B RETRANSMIT and PARITY TIMING 

tbDSBH 

RER, REW, LDRER, 
LDREW set-up and 
recovery time 

10 


10 — 

15 — 

15 


ns 

9, 18 

tbPER 

Parity error time 

25 

— 

25 — 

30 — 

30 

ns 

19 

BYPASS TIMING 

tBYA 

Bypass access time 


20 

— 25 

— 30 

— 

40 

ns 

16 

tBYD 

Bypass delay 

15 

— 17 

— 20 

— 

30 

ns 

16 

tBYDV 

Bypass data valid time 

20 

— 

20 — 

20 — 

20 

— 

ns 

16 

FLAG TIMING 

tREF 

Read clock edge to 

Empty Flag asserted 

— 

35 

— 35 

— 45 

— 

60 

ns 

14, 15,20, 22 

tWEF 

Write clock edge to 

Empty Flag not asserted 

— 

35 

— 35 

— 45 

— 

60 

ns 

14. 15, 20, 22 

tRFF 

Read clock edge to Full 
Flag not asserted 

— 

35 

— 35 

— 45 

— 

60 

ns 

14, 15,21,23 

tWFF 

Write clock edge to Full 
Flag asserted 

— 

35 

— 35 

45 

— 

60 

ns 

14, 15, 21, 23 

tRAEF 

Read clock edge to 
Almost-Empty Flag 
asserted 


50 

— 50 

— 60 

■ 

75 

ns 

20, 22 

tWAEF 

Write clock edge to 
Almost-Empty Flag not 
asserted 

— 50 

— 50 

— 60 

' 

75 

ns 

20, 22 

tRAFF 

Read clock edge to 
Almost-Full Flag not 
asserted 


50 

50 

— 60 


75 

ns 

21, 23 

tWAFF 

Write clock edge to 
Almost-Full Flag 
asserted 

— 50 

— 50 

— 60 


75 

ns 

21, 23 


NOTES; _ 

1. Read and Write are internal signals derived from DSa, R/Wa, DSb, R/Wb, Rb, and Wb. 

2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



6.19 


19 







IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



RAVa 






Figure 11. Port A Command Timing (Write) 
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IDT7251, IDT7252, IDT72510, IDT72S20 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7251, IDT72S2, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


A— »B FIFO WRITE 
FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. tbAi is with parity checking or if parity is ignored, tbA2 is with parity generation. 

3. RWa = 0. 


B— >A FIFO READ FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. tbosi & tboHi is with parity checking or if parity is ignored, tbDS2 & tboH2 is with parity generation. 

3. RWa= 1. 


Figure 14. Port A Read and Write Flow-Through Timing. Processor Interface Mode Only 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


B-»A FIFO WRITE FLOW-THROUGH 



NOTES: 

1. Assume the flag pin is programmed active low. 

2. ttosi & tbOHi are with parity checking or if parity is ignored, tbDS2 & tbOH2 are with parity generation. 

3. RA/Va - 1 . 


A->B FIFO READ FLOW-THROUGH 



1. Assume the flag pin is programmed active low. 

2. thAi are with parity checking or if parity is ignored, tbA2 are with parity generation. 

3. R^a-0. 



Figure 15. Port B Read and Write Flow-Through Timing 
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IDT7251, IDT72S2, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


B->A READ BYPASS 


R/Wa 




DA0-DA7, 
Dai 6 


Re* 2 ' (oZ5§3) 


(R/Wb) 


Dbo-Dbs 



NOTE: 

1 . Once the bypass starts, any data changes on Port B bus (Byte 0 Byte 1 ) will be passed to Port A bus. 

2. WB-1. 


A-*B WRITE BYPASS 



(R/Wb) 

Dbo-Obs 



NOTE: 

1 . Once the bypass starts, any data changes on Port A bus (Byte 0 -> Byte 1) will be passed to Port B bus. 

Figure 16. Bypass Path Timing. BIFIFO Must be in Peripheral Interface Mode 


2669 drw 17 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SINGLE WORD DMA TRANSFER 


2 to 5 cycles 


1 to 2 cycles 


Wb (orDSB) 



tbAi or tbA2 



Rb (or DSB) 


Input 

Dbo-Dbi? 

tbDSi or tbDS2 

1 . tbM , tbosi & ttoHi are with parity checking or if parity is ignored, tbA2, tbDS2 & tbOH2 are with parity. 


tbDHl or tbDH2 


BLOCK DMA TRANSFER 


U_2to5_ H La! k_ 2to5 _*j k— 

j cycles cycles j 


ACK, R/Wb 


Rb, WB(orD&) 


Figure 17. Port B Read and Write DMA Timing. Peripheral Interface Mode Only 
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IDT7251, IDT7252, IDT72S10, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


(or RAVb, DSB) 



Figure 18. Port B Reread and Rewrite Timing for Intelligent Retransmit 


Set Parity Error: FLGa is assigned as the parity error pin 


Rb, Wb (or DSi) 



Clear Parity Error: Command written into Port A clears parity error on FLGa pin 
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IDT7251, IDT7252, ID772510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Read 

1 2 | ^ ^~ ] n+1 



1. B->A FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. Forstand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. RMa = 1 

Figure 20. Empty and Almost-Empty Flag Timing for B-»A FIFO, (n = Programmed Offset) 


DSA 


Read 

1 2 | ^ ^~ | m+1 




NOTES: 

1. B-»A FIFO initially contains D-<M+1) data words. D = 512 for IDT 7251/510; D = 1024 for IDT7252/520. 

2. Assume the flag pins are programmed active low. 

3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. RM/a=1 


Figure 21. Full and Almost-Full 


Flag Timing for B-»A FIFO, (m = Programmed Offset) 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Write 



NOTES: 2669 drw 25 

1. A-»B FIFO is initially empty. 

2. Assume the flag pins are programmed active low, 

3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. R/Wa-1 


Figure 22. Empty and Almost-Empty Flag Timing for A-»B FIFO, (n = Programmed Offset) 


Write 

1 2 | ^ ^~ | m+1 



1. A-+B FIFO initially contains D-(M+1) data words. D = 512 for IDT7251/510; D = 1024 for IDT7252/520. 

2. Assume the flag pins are programmed active low. 

3. Forstandalone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. RAVa -0 

Figure 23. Full and Almost-Full Flag Timing for A->B FIFO, (m = Programmed Offset) 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

600-mil Sidebraze DIP 
600-mil Plastic DIP 


Commerical Only 
Military Only 


Access Time (tA) 
in ns 


Low Power 

512x18 -to- 1024 x 9 BiFlFO 
1 024 x 1 8 -to- 2048 x 9 BiFlFO 



Commercial (0°C to +70°C) 
Plastic Leaded Chip Carrier 


Commerical Only 
Commerical Only 
Commerical Only 


Access Time (tA) 
in ns 


Low Power 


512x18 -to- 1024x9 BiFlFO 
1 024 x 1 8 -to- 2048 x 9 BiFlFO 


2669 drw 27 
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PARALLEL BIDIRECTIONAL 
FIFO 

512 x 18-BIT & 1024 x 18-BIT 


IDT7251 1 
IDT72521 


FEATURES: 

• Two side-by-side FIFO memory arrays for bidirectional 
data transfers 

• 512 x 18 - Bit - 512 x 18 - Bit (IDT7251 1) 

• 1024 x 18 - Bit - 1024 x 18 - Bit (IDT72521) 

• 18-bit data buses on Port A side and Port B side 

• Can be configured for 18-to-1 8-bit or 36-to-36-bit com- 
munication 

• Fast 35ns access time 

• Fully programmable standard microprocessor interface 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and 
the B-to-A FIFO 

• Two programmable flags, Almost-Empty and Almost-Full 
for each FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• Any of the eight flags can be assigned to four external 
flag pins 

• Flexible reread/rewrite capabilities 

• Six general-purpose programmable I/O pins 

• Standard DMA control pins for data exchange with 
peripherals 

• 68-pin PGA and PLCC packages 


DESCRIPTION: 

The IDT72511 and IDT72521 are highly integrated first-in, 
first-out memories that enhance processor-to-processor and 
processor-to-peripheral communications. IDT BiFIFOs inte- 
grate two side-by-side memory arrays for data transfers in 
two directions. 

The BiFIFOs have two ports, A and B, that both have stan- 
dard microprocessor interfaces. All BiFlFO operations are 
controlled from the 18-bit wide Port A. Port B is also 18 bits 
wide and can be connected to another processor or a periph- 
eral controller. The BiFIFOs have a 9-bit bypass path that 
allows the device connected to Port A to pass messages 
directly to the Port B device. 

Ten registers are accessible through Port A, a Com- 
mand Register, a Status Register, and eight Configuration 
Registers. 

The IDT BiFlFO has programmable flags. Each FIFO 
memory array has four internal flags, Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FLGa-FLGd) through one Configuration Register. 

Port B has programmable I/O, reread/rewrite and DMA 
functions. Six programmable I/O pins are manipulated through 
two Configuration Registers. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFlFO has three pins, REG, ACK and CLK, to control DMA 
transfers from Port B devices. 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

I/O 

Description 

DA0-DA17 

Data A 

I/O 

Data inputs and outputs for the 1 8-bit Port A bus. 

C§A 

Chip Select A 

1 

Port A is accessed when Chip Select A is LOW. 

DSa 

Data Strobe 

A 

1 

Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is 
read outof Port A on the falling edge of Data Strobe when Chip Select is LOW. 

R/Wa 

Read/Write A 

■ 

This pin controls the read or write direction of Port A. When CSa is LOW and^R/WA is HIGH, 
data is read from Port A on the falling edge_of DSa. When CSa is LOW and R/Wa is LOW, data 
is written into Port A on the falling edge of DSa. 

Ao. Ai 

Addresses 

1 

When Chip Select A is asserted, Aq Ai, and Read/Write A are used to select one of six internal 
resources. 

DB0-DB17 

Data B 

I/O 

Data inputs and outputs for the 18-bit Port B bus. 

Rb (D5b) 

Read B 

1 orO 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to peripheral mode this pin functions as an output. This pin can function as part of 
an Intel-style interface (Rb) or as part of a Motorola-style interface (DSb). As an Intel-style 
interface, data is read from_Port B on a falling edge of Rb. As a Motorola-style interface, data is 
read on the falling edge of DSe_or written on the rising edge of DSb through Port B. The default 
is Intel-style processor mode. (FB as an input). 

Wb (R/Wb) 

Write B 

lorO 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to peripheral mode this pin functions as an output. This pin_can function as part of 
an Intel-style interface (Wb) or as part of a Motorola-style interface (R/Wb). As an Intel-style 
interface^data is written to Port Bona rising edge of Wb. As a Motorola-style interface, data is 
read (RAVb « HIGH) or written (R/Wb - LOW) to Port B in conjunction with a Data Strobe B 
falling or rising edge. The default is Intel-style processor mode (Wb as an input.) 

RER 

Reread 

1 

Loads A-»B FIFO Read Pointer with the value of the Reread Pointer when LOW. 

REW 

Rewrite 

1 

Loads B-»A FIFO Write Pointer with the value of the Rewrite Pointer when LOW. 

LDRER 

Load Reread 

1 

Loads the Reread Pointer with the value of the A->B FIFO Read Pointer when HIGH. 

LDREW 

Load Rewrite 

1 

Loads the Rewrite Pointer with the value of the B-»A FIFO Write Pointer when HIGH. 

REQ 

Request 

1 

When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. 
Request can be programmed either active HIGH or active LOW. 

ACK 

Acknowledge 

0 

When Port B is programmed in peripheral mode, Acknowledge is asserted in response to a 
Request signal. This confirms that a data transfer may begin. Acknowledge can be 
programmed either active HIGH or active LOW. 

CLK 

Clock 

1 

This pin is used to generate timing for ACK, Rb, Wb, DSb and R/Wb when Port B is in the 
peripheral mode. 

FLGa- 

FLGd 

Flags 

o 

These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each 
of the two internal FIFOs (A-»B and B->A) has four internal flags: Empty, Almost-Empty, 
Almost-Full and Full. 

PI0OPIO5 

Program- 
mable Inputs/ 
Outputs 

I/O 

Six general purpose I/O pins. The input or output direction of each pin can be set 
independently. 

RS 

Reset 

1 

A LOW on this pin will perform a reset of all BiFIFO functions. 

Vcc 

Power 


There are two +5V power pins. 

GND 

Ground 


There are five Ground pins at 0V. 


2668W01 
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DETAILED BLOCK DIAGRAM 



NOTES: 

(*) Can be programmed either active high or active low in internal configuration registered. 

(t+) Can be programmed through an internal configuration register to be either an input or an output. 
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FUNCTIONAL DESCRIPTION 

IDT’s BiFlFO family is versatile for both multiprocessor 
and peripheral applications. Data can be sent through both 
FIFO memories concurrently, thus freeing both processors 
from laborious direct memory access (DMA) protocols and 
frequent interrupts. 

Two full 18-bit wide FIFOs are integrated into the IDT 
BiFlFO, making simultaneous data exchange possible. Each 
FIFO is monitored by separate internal read and write point- 
ers, so communication is not only bidirectional, it is also 
totally independent in each direction. The processor con- 
nected to Port A of the BiFlFO can send or receive mes- 
sages directly to the Port B device using the BiFIFO's 9-bit 
bypass path. 

The BiFlFO can be used in different bus configurations: 
18 bits to 18 bits and 36 bits to 36 bits. One BiFlFO can be 
used for the 18- to 18-bit configuration, and two BiFIFOs are 
required for 36- to 36-bit configuration. This configuration 
can be extended to wider bus widths (54- to 54-bits, 72- to 
72-bits, ...) by adding more BiFIFOs to the configuration. 

The microprocessor or microcontroller connected to Port 
A controls all operations of the BiFlFO. Thus, all Port A 
interface pins are inputs driven by the controlling processor. 
Port B can be programmed to interface either with a second 
processor or a peripheral device. When Port B is pro- 
grammed in processor interface mode, the Port B interface 
pins are inputs driven by the second processor. If a per- 
ipheral device is connected to the BiFlFO, Port B is pro- 
grammed to peripheral interface mode and the interface pins 
are outputs. 


18- to 18-blt Configurations 

A single BiFlFO can be configured to connect an 18-bit 
processor to another 1 8-bit processor or an 1 8-bit peripheral. 
The upper BiFlFO shown in each of the Figures 1 and 2 can 
be used in 18- to 18-bit configurations for processor and 
peripheral interface modes respectively. 

36- to 36-bit Configurations 

In a 36- to 36-bit configuration, two BiFIFOs operate in 
parallel. Both BiFIFOs are programmed simultaneously, 18 
data bits to each device. Figures 1 and 2 show multiple 
BiFIFOs configured for processor and peripheral interface 
modes respectively. 

Processor Interface Mode 

When a microprocessor or microcontroller is connected to 
Port B, all BiFIFOs in the configuration must be programmed 
to processor interface mode. In this mode, all Port B inter- 
face controls are inputs. Both REQ and CLK pins should be 
pulled LOW to ensure that the setup and hold time require- 
ments for these pins are met during reset. Figure 1 shows 
the BiFlFO in processor interface mode. 

Peripheral Interface Mode 

If Port B is connected to a peripheral controller, all 
BiFIFOs in the configuration must be programmed in peri- 
pheral interface mode. In this mode, all the Port B interface 
pins are all outputs. To assure fixed high states for Rb and 
Wb before they are programmed into an output, these two 
pins should be pulled up to Vcc with 10K resistors. Of 
course, only one set of Port B interface pins should be used 
to control a single peripheral device, while the other interface 
pins are all ignored. Figure 2 shows a BiFlFO configuration 
connected to a peripheral. 



Figure 1. 36-Bit Processor to 36-Bit Processor Configuration 

NOTE: 

1 . 36- to 36-bit processor interface configuration. Upper BiFlFO only is used in 18- to 18-bit configuration. Note that CntIA refers to CSA, Ai, Ao, R/ 
WA, and DSA; Cntl B refers to RAVB and DSB or RB and WB. 


6.20 


5 









1DT7251 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 2. 36-Bit Processor to 36-Blt Peripheral Configuration 

NOTE: 

1. 36- to 36-bit peripheral interface configuration. Upper BiFlFO only is used in 18- to 18-bit configuration. Note that Cnti A rofors to C?>A, Ai, Ao. R/ 
Wa, and CSA; Cntl B refers to R/WB and DSB or RB and Wb. 


Port A Interface 

The BiFlFO is straightforward to use in microprocessor- 
based systems because each BiFlFO port has a standard 
microprocessor control set. Port A has access to six re- 
sources: the A->B FIFO, the B-»A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and Read/Write 
pins determine the resource being accessed as shown in 
Table 1 . Data Strobe is used to move data in and out of the 
BiFlFO. 

When either of the internal FI FOs are accessed, 1 8 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte (DA0-DA7, Dai6) is 
used on Port A. All of the registers are 16 bits wide which 
means only the data bits (Dao-Dais) are passed by Port A. 

Bypass Path 

The bypass path acts as a bidirectional bus transceiver 
directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide 
in an 18- to 18-bit configuration or 18 bits wide in a 36- to 
36-bit configuration. 

During bypass operations, the BiFIFOs must be pro- 
grammed into peripheral interface mode. Bit 10 of Configu- 


ration Register 5 (see Table 10) is set to 1 for peripheral 
interface mode. 

Command Register 

Ten registers are accessible through Port A, a Command 
Register, a Status Register, and eight Configuration 
Registers. 

The Command Register is written by setting CSa = 0, 
Ai = 1 , Ao = 1 . Commands written into the BiFlFO have a 
4-bit opcode (bit 8 - bit 1 1 ) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 3. The commands can be used to reset 
the BiFlFO, to select the Configuration Register, to perform 
intelligent reread/rewrite, to set the Port B DMA direction, to 
set the Status Register format, and to modify the Port B 
Read and Write Pointers. The command opcodes are shown 
in Table 2. 

The reset command initializes different portions of the 
BiFlFO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread/rewrite is performed by interchanging 
the Port B Read Pointer with the Reread Pointer or by inter- 
changing the Port B Write Pointer with the Rewrite Pointer. 
No command operands are required to perform a reread/ 
rewrite operation. 


COMMAND FORMAT 

15 12 

lx x x ~x 


r\ 8 

Command Opcode 


7 

X X X X 


Figure 3. Format for Commands Written Into Port A 


3 2 0 

X | Command Operand 1 

548IU02 
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When Port B of the BiFlFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B read/write DMA direction operands. 

Two commands are provided to increment the Port B Read 
and Write Pointers. No operands are required for these 
commands. 

Reset 

The IDT72511 and IDT72521 have a hardware reset pin 
(RS) that resets all BiFlFO functions._ A hardware reset 
requires the following four conditions: Rb and Wb must be 
HIGH, RER and REWmust be HIGH, LDRER and LDREW 
must be LOW, and DSa must be HIGH (Figure 9). After a 
hardware reset, the BiFlFO is in the following state: 
Configuration Registers 0-3 are 0000H, Configuration Regis- 
ter 4 is set to 6420H, and Configuration Registers 5, 6 and 7 
are OOOOH. Additionally, all the pointers including the Reread 
and Rewrite Pointers are set to 0, the DMA direction is set to 
B-»A write, and the internal DMA request circuitry is cleared 
(set to its initial state). 

A software reset command can reset A->B pointers and the 
B->A pointers to 0 independently or together. The internal 
request DMA circuitry can also be reset independently. A 


PORT A RESOURCE SELECTION 


S3a 

Ai 

Ao 

Read 

Write 

0 

0 

0 

B-»A FIFO 

A->B FIFO 

0 

0 

1 

9-bit Bypass Path 

9-bit Bypass Path 

0 

1 

0 

Configuration 

Registers 

Configuration 

Registers 

0 

1 

1 

Status Register 

Command 

Register 

1 

X 

X 

Disabled 

Disabled 


2668fc)03 

Table 1. Accessing Port A Resources Using CSA, Ao and Al 

COMMAND OPERATIONS 


Command 

Opcode 

Function 

0000 

Reset BiFlFO (see Table 3) 

0001 

Select Configuration Register (see Table 4) 

0010 

Load Reread Pointer with Read Pointer Value 

0011 

Load Rewrite Pointer with Write Pointer Value 

0100 

Load Read Pointer with Reread Pointer Value 

0101 

Load Write Pointer with Rewrite Pointer Value 

0110 

Set DMA Transfer Direction (see Table 5) 

0111 

Reserved 

1000 

Increment A->B FIFO Read Pointer (Port B) 

1001 

Increment B->A FIFO Write Pointer (Port B) 

1010 

Reserved 

1011 

Reserved 


266Stol04 

Table 2. Functions Performed by Port A Commands 


software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their default condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 6 shows the 
BiFlFO state after the different hardware and software resets 

Status Register 

The Status Register reports the state of the programmable 
flags and the DMAread/write direction. The Status Register 
is read by setting CSa = 0, Ai = 1, Ao= 1 (see Table 1). See 
Table 7 for the Status Register format. 

Configuration Registers 

The eight Configuration Register formats are shown in 
Table 8. Configuration Registers 0-3 contain the programmable 

RESET COMMAND FUNCTIONS 


Reset 

Operands 

Function 

000 

No Operation 

001 

Reset B-»A FIFO (Read, Write, and Rewrite 
Pointers - 0) 

010 

Reset A->B FIFO (Read, Write, and Reread 
Pointers - 0) 

Oil 

Reset B-»A and A->B FIFO 

100 

Reset Internal DMA Request Circuitry 

101 

No Operation 

110 

No Operation 

111 

Reset All 


2668 tW 05 

Table 3. Reset Command Functions 


SELECT CONFIGURATION REGISTER/ 
COMMAND FUNCTIONS 


Operands 

Function 

000 

Select Configuration Register 0 

001 

Select Configuration Register 1 

010 

Select Configuration Register 2 

011 

Select Configuration Register 3 

100 

Select Configuration Register 4 

101 

Select Configuration Register 5 

110 

Select Configuration Register 6 

111 

Select Configuration Register 7 


2668W06 

Table 4. Select Configuration Register Functions. 


DMA DIRECTION COMMAND FUNCTIONS 


Operands 

Function 

XXO 

Write B-»A FIFO 

XXI 

Read A->B FIFO 


2668 tb! 07 

Table 5. Set DMA Direction Command Functions. Command Only 
Operates In Peripheral Interface Mode 
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STATE AFTER RESET 



Hardware Reset 
(RS asserted) 

Software Reset 

B-+A(001) 

A— >B(010) 

B->A and 
A— »B(011) 

Internal 

Request 

(100) 

All(lll) 

Configuration Registers 0-3 

0000H 

— 

— 

— 

— 

00O0H 

Configuration Register 4 

6420H 

— 

— 

— 

— 

6420H 

Configuration Register 5 

0000H 

— 

— 

— 

— 

00O0H 

Configuration Register 6-7 

0000H 

— 

— 

— 

— 

OOOOH 

Status Register format 

0 

— 

— 

— 

— 


B-*A Read, Write, Rewrite Pointers 

0 

0 

— 

0 

— 


A-»B Read, Write, Reread Pointers 

0 

— 

0 

0 

— 


DMA direction 

B->A write 

— 

— 

— 

— 


DMA internal request 

clear 

— 

— 

— 

clear 

clear 
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Table 6. The BIFIFO State After a Reset Command 


flag offsetsforthe Almost-Empty and Almost-Full flags. These 
offsets are set to 0 when a hardware reset or a software Reset 
All is applied. Note that Table 8 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
IDT7251/510; the most significant bit, bit 9, must be set to 0. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FLGa-FLGd). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 9. The default condition for Configuration Register4 
is 6420H as shown in Table 6. The default flag assignments 
are: FL Gd is assigned B->A Full. FLGc is assigned B->A 
Empty , FLGb is assigned A->B Full, FLGa is assigned A->B 
Empty. 

Configuration Register 5 is a general control register. The 
format of Configuration Registers is^shown in Table 10. 

Bit 0 sets the Intel-style interface (Rb, Wb) or Motorola-style 
interface (DSb, R/Wb) for Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don’t care states. Bits 4 and 5 set the polarity 
of the DMA control pins REQ and ACK respectively. An 
internal clock controls all DMA operations. This internal clock 
is derived from the external clock (CLK). Bit 9 determines the 
internal clock frequency: the internal clock = CLK_or_the 
internal clock = CLK divided by 2. Bit 8 sets whether Rb, Wb, 
and DSb are asserted for either one or two internal clocks. 
Bits 6 and 7 set the number of internal clocks between REQ 
assertion and ACK assertion. The timing can be from 2 to 5 
cycles as shown in Figure 17. 

Bit 10 controls Port B processor or peripheral interface 
mode. {^processor mode, the Port B control pins (Rb, Wb, 
DSb, R/Wb) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Six PIO pins can be programmed as an input or output 
by the corresponding mask bits in Configuration Register 7. 


The format of Configuration Register 7 is shown in Figure 
5. Each bit of the register set the I/O direction independ- 
ently. A logic 1 indicates that the corresponding PIO pin is 
an output, while a logic 0 indicates that the PIO pin is an 
input. This I/O mask register can be read or written. 

A programmed output PlOi pin (i = 0, 1 .... 5) displays the 
data latched in Bit i of Configuration Register 6. Aprogrammed 
input PlOi pin allows Port A bus to sample the data on DAi by 
reading Configuration Register 6. 


STATUS REGISTER FORMAT 


Bit 

Signal 

0 

Reserved 

1 

Reserved 

2 

Reserved 

3 

DMA Direction 

4 

A-»B Empty Flag 

5 

A-*B Almost-Empty Flag 

6 

B-»A Full Flag 

7 

B->A Almost-Full Flag 

8 

Reserved 

g 

Reserved 

10 

Reserved 

ii 

Reserved 

12 

A— »B Full Flag 

13 

A-»B Almost-Full Flag 

14 

B-»A Empty Flag 

15 

B-»A Almost-Empty Flag 


2668 fcl 09 


Table 7. The Status Register Format 
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CONFIGURATION REGISTER FORMATS 



15 





10 

g 


0 

Config. Reg. 0 

X 

X 

X 

X 

X 

X 

A-»B FIFO Almost Empty Flag Offset 


15 





10 

g 


0 

Conflg. Reg. 1 

X 

X 

X 

X 

X 

X 

A-»B FIFO Almost Full Flag Offset 


15 





10 

g 


0 

Config. Reg. 2 

X 

X 

X 

X 

X 

X 

B-»A FIFO Almost Empty Flag Offset 


15 





10 

9 


0 

Config. Reg. 3 

X 

X 

X 

X 

X 

X 

B->A FIFO Almost Full Flag Offset 


15 



12 

11 


8 

7 4 

3 0 

Config. Reg. 4 

Flag D Pin Assignment 

Flag C Pin Assignment 

Flag B Pin Assignment 

Flag A Pin Assignment 


15 








0 

Config. Reg. 5 

General Control 


15 








0 

Config. Reg. 6 

I/O Data 


15 








0 

Config. Reg. 7 

I/O Direction Control 


NOTE: 2660 drw 02 

1 . Bit 9 of Configuration Registers 0-3 must be set to 0 on the IDT7251 1 . 


Table 8. The BIFIFO Configuration Register Formats 


Programmable Flags 

The IDT BiFlFO has eight internal flags. Associated with 
each FIFO memory array are four internal flags, Empty, 
Almost-Empty, Almost-Full and Full, for the total of eight 
internal flags. The Almost-Empty and Almost-Full offsets can 
be set to any depth through the Configuration Registers 0-3 
(see Table 8). The flags are asserted at the depths shown in 
Table 1 1 . After a hardware reset or a software Reset All, the 
almost flag offsets are set to 0. Even though the offsets are 
equivalent, the Empty and Almost-Empty flags have different 
timing which means that the flags are not coincident. Simi- 
larly, the Full and Almost-Full flags are not coincident after 
reset because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGa-FLGd) through Configuration 
Register 4 (see Table 9). For the specific flag timings, see 
Figures 20-23. 

The current state of all eight flags is available in the Status 
Register. 


EXTERNAL FLAG ASSIGNMENT CODES 


Assignment 

Code 

Internal Flag Assigned to Flag Pin 

0000 

A->B Empty 

0001 

A-»B Almost-Empty 

0010 

A-»BFuii 

0011 

A-»B Almost-Full 

0100 

B-»A Empty 

0101 

B-»A Almost-Empty 

0110 

B-»AFuii 

0111 

B-*A Almost-Full 

1000 

A-»B Empty 

1001 

A-»B Almost-Empty 

1010 

A->B Full 

1011 

A-*B Almost-Full 

1100 

B-»A Empty 

1101 

B-»A Almost-Empty 

1110 

B->A Full 

1111 

B-»A Almost-Full 


2668 tblll 

Table 9. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins 
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CONFIGURATION REGISTER 5 FORMAT 


Bit 

Function 


■ 

Select Port B Interface 

1% and WBor D5 b and R/Wb 

0 

Pins are ft and Wb (Intel-style interface) 

1 

Pins are Da and R/Wb (Motorola-style interface) 

1 

Unused 


2 

Full Flag Definition 

0 

Write pointer meets read pointer 

1 

Write pointer meets reread pointer 

3 

Empty Flag Definition 

0 

Read pointer meets write pointer 

1 

Read pointer meets rewrite pointer 

■ 

REQ Pin Polarity 

0 

REQ pin active HIGH 

1 

REQ pin active LOW 

5 

ACK Pin Polarity 

0 

ACK pin active LOW 

1 

ACK pin active HIGH 

1 

REQ / ACK Timing 

00 

2 internal clocks between REQ assertion and ACK assertion 

01 

3 internal clocks between REQ assertion and ACK assertion 

10 

4 internal clocks between REQ assertion and ACK assertion 

11 

5 internal clocks between REQ assertion and ACK assertion 

8 

Port B Read & Write 

Timing Control for Peripheral Mode 

0 

Rb, Wb, and DSBare asserted for 1 internal clock 

1 

Rb, Wb, and DSBare asserted for 2 internal clocks 

9 

Internal Clock 

Frequency Control 

0 

Internal clock « CLK 

1 

Internal clock = CLK divided by 2 

10 

Port B Interface 

Mode Control 

0 

Processor interface mode (Port B controls are inputs) 

1 

Peripheral interface mode (Port B controls are outputs) 

11 

Unused 

26684)112 

12 

Unused 

13 

Unused 

14 

Unused 

15 

Unused 


Table 10. BIFIFO Configuration Register 5 Format 


CONFIGURATION REGISTER 6 FORMAT 


15 

6 

5 

4 

3 

2 

1 

0 

Unused 

PIQ5 

PIQ4 

PIQ3 

PIQ2 

PIOI 

PIO0 
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Figure 4. BIFIFO Configuration Register 6 Format for Programmable I/O Data 


CONFIGURATION REGISTER 7 FORMAT 


15 

6 

5 

4 

3 

2 

1 

0 

Unused 

MIQ5 

MIQ4 

MIQ3 

MIQ2 

MIOI 

MIO0 


2668 tbl 23 


Figure 5. BIFIFO Configuration Register? Format for Programmable I/O Direction Mask 
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Port B Interface 

Port B has reread/rewrite and DMA functions. _Port B can 
be configured to interface to either Intel-style (Rb, Wb) or Mo- 
torola-style (DSb, R/Wb) devices in Configuration Register 5 
(see Table 10). Port B can also be configured to talk to a 
processor or a peripheral device through Configuration Reg- 
ister 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command, Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

DMA Control Interface 

The BiFlFO has DMA control to simplify data transfers with 
peripherals. For the BiFlFO DMA controls (REQ, ACK and 
CLK) to operate, the BiFlFO must be in peripheral interface 
mode (Configuration Registers, Table 10). 

DMA timing is controlled by the external clock input, CLK. 
An internal clock is derived from this CLK signal to generate 
the Rb, Wb, DSb and R/Wb output signals. The internal clock 
also determines the timing between REQ assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as CLK or whether the 
internal clock is CLK divided by 2. 

Bit 8 of Configuration Register 5 set whether Rb, Wb and 

DSb are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REQ assertion and ACK assertion. The clocks between REQ 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 
the REQ and ACK pins respectively. 

A DMA transfer command sets the Port B read/write 
direction (see Table 5). The timing diagram for DMA transfers 
is shown in Figu re 1 7. The basic DM A transfer starts with R EQ 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFlFO. ACK will not be asserted if a read is attempted on an 
empty A-»B FIFO or if a write is attempted on a full B->A FIFO. 
If the BiFlFO is in Motorola-style interface mode, R/Wb is set 


at the same time that ACK is asserted. One internal clock 
later, DSb is asserted. If the BiFlFO is in Intel-style interface 
mode, either Rb or Wb is asserted one internal clock after ACK 
assertion. These read/write controls stay asserted for 1 or 2 
internal clocks, then ACK, DSb, Rb and Wb are made inactive. 
This completes the transfer of one 9-bit word. 

On the next rising edge of CLK, REQ is sampled. If REQ 
is still asserted, another DMA transfer starts with the assertion 
of ACK. Data transfers will continue as long as REQ is 
asserted. 

Intelligent Reread/Rewrite 

Intelligent reread/rewrite is a method the BiFlFO uses to 
help assure data integrity. Port B of the BiFlFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad- 
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 
Pointer value (LDRER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation of the 
REW and LDREW is identical to the RER and LDRER dis- 
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection, Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block from being 
overwritten. In this way, the'assertion of A->B full flag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection, Bit 3 of Configuration Register 5 can be set to 1 to 


INTERNAL FLAG TRUTH TABLE 


Number of Words in FIFO 

Empty Flag 

Almost-Empty Flag 

Almost-Full Flag 

Full Flag 

From 

To 

0 

0 

Asserted 

Asserted 

Not Asserted 

Not Asserted 

1 

n 

Not Asserted 

Asserted 

Not Asserted 

Not Asserted 

n + 1 

D-(m + 1) 

Not Asserted 

Not Asserted 

Not Asserted 

Not Asserted 

D - m 

D - 1 

Not Asserted 

Not Asserted 

Asserted 

Not Asserted 

D 

D 

Not Asserted 

Not Asserted 

Asserted 

Asserted 


NOTE: 2668 wu 

1. BiFlFO flags must be assigned to external flag pins to be observed. D = FIFO depth (IDT72511 = 512, IDT72521 = 1024), n = Almost-Empty flag 
offset, m = Almost-Full flag offset. 


Table 11. Internal Flag Truth Table 
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prevent the data block from being read. In this case the 
assertion of B->A empty flag will occur when the read pointer 
meets the rewrite pointer instead of the write pointer. 

In conclusion, Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LDRER/LDREW assertions. 

Programmable Input/Output 

The BiFlFO has six programmable I/O pins (PlOo - PIOs) 
which are controlled by Port A through Configuration Regis- 
ters 6 and 7. Data from the programmable I/O pins is mapped 
directly to the six least significant bits of Configuration Regis- 
ter 6. Figure 4 shows the format of Configuration Register 6. 


This data is read or written by Port A on the data pins 

(DAo- DA5). A programmed output PlOi pin (i = 0, 1 5) 

displays the data latched in Bit i of Configuration Register 6. 
A programmed input PlOi pin allows Port A bus to sample its 
data on DAi by reading Configuration Register 6. The read 
and write timing for the programmable I/O pins is shown in 
Figure 1 9. The direction of each programmable I/O pin can be 
set independently by programming the mask in Configuration 
Register 7. Each PI 0 pin has a corresponding input/output di- 
rection mask bit in Configuration Register 7. Figure 5 shows 
the format of Configuration Register 7. Setting a mask bit to a 
logic 1 makes the corresponding I/O pin an output. Mask bits 
set to logic 0 force the corresponding I/O pin to an input. 


REREAD OPERATIONS 


REWRITE OPERATIONS 


Write 

Pointer 


Reread 

Pointer 



Read 

Pointer 




2668 drw 07 
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Figure 6. BiFlFO Reread Operations 


Figure 7. BiFlFO Rewrite Operations 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
With Respect To 
Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

°c 

(out , 

DC Output 

Current 

50 

50 

mA 


NOTE: 266S tbl 1 5 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 


5.0 

5.5 

V 

•Vccc 

Commercial Supply 
Voltage 


5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih 

Input HIGH Voltage 
Commercial 

2.0 

— 

— 

V 

Vih 

Input HIGH Voltage 
Military 

2.2 

H 

— 

V 

VilC) 

Input LOW Voltage 
Commercial and 
Military 



0.8 

V 


NOTE: 2668 tbl 16 

1 . 1 ,5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 


(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

tA 

Min. 

IDT72511L 
IDT72521L 
Commercial 
= 35, 50, 80ns 

Typ. Max. 

Min. 

IDT72511L 

IDT72521L 

Military 

tA = 40, 50, 80ns 
Typ. 

Max. 

Unit 

IilI 1 ) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

PpA 

Iol< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1 " Voltage Iout = -1 mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage Iout = 4mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcci( 3 > 

Average VCC Power Supply Current 

— 

150 

230 

— 

.180 

250 

mA 

|CC2< 3 > 

Average Standby Current (Rb = Wb = DSa = 
Vih) 

— 

8 

12 

— 

12 

25 

mA 

|CC3< 3 > 

Power Down Current (All Inputs = Vcc - 
0.2V) 

— 

— 

2 

— 

— 

4 

mA 


NOTES: 

1 . Measurements with 0.4V < Vin s Vcc, DSa = DSb > Vih 

2. Measurements with 0.4V ^ Vout s Vcc, DSa = DSs > Vih 

3. Icc measurements are made with outputs open. 

AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 8 


2668 tbl 18 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


2668 tbl 17 


+5V 



i.i kn 


30 pF* 


266S drw 09 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

Cin <2) 

Input Capacitance 

ViN = ov 

8 

PF 

Gout 

Output Capacitance 

Vout = 0V 

12 

PF 


or Equivalent Circuit 

Figure 8. Output Load 

•Includes jig and scope capacitances 


NOTES: 

1. With output deselected. 

2. Characterized values, not currently tested. 


2668 tbl 19 































































































IDT72S1 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to + 70°C; Military: Vcc = 5V ± 1 0%, TA = -55°C to + 125°C) 




Commercial 

Military 

Commercial and Military 





IDT72511L35 

IDT72511L40 

IDT72511L50 

IDT72511L80 





IDT72521 L35 

IDT72521 L40 

IDT72521L50 

IDT72521L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

RESET TIMING (Port A and Port B) 

tRSC 

Reset cycle time 

45 

— 

50 

— 

65 

— 

100 


ns 

9 

tRS 

Reset pulse width 

35 

— 

40 

— 

50 

— 

80 

■ — 

ns 

9 

tRSS 

Reset set-up time 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

9 

tRSR 

Reset recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

9 

tRSF 

Flag reset pulse width 

— 

45 

— 

50 

— 

65 

— 

100 

ns 

9 

PORT A TIMING 

taA 

Port A access time 

— 

35 

— 

40 

— 

50 

— 

80 

ns , 

12, 14, 15 

taLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

12, 15, 16 

taHZ 

Read or write pulse 

HIGH to data bus at high 
Z 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

12, 14, 15, 16 

taDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 — 

5 

— 

ns 

12, 14, 16 

taRC 

Read cycle time 

45 

— 

50 

65 

— 

100 

— 

ns 

12 

taRPw 

Read pulse width 

35 

— 

40 

— 

50 — 

80 

_ 

ns 

12, 14, 15 

taRR 

Read recovery time 

10 

10 

_ 

15 

— 

20 

— 

ns 

12 

taS 

CSa, Ao, Ai, R/Wa set-up 
time 

5 

— 

5 

— 

5 

— 

10 — 

ns 

10 , 12 , 16 

taH 

CSa, Ao, Ai, R/Wa hold 
time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

10 , 12 

taDS 

Data set-up time 

18 

— 

20 

_ 

30 

— 

40 

— 

ns 

11, 12, 14, 15 

taDHC) 

Data hold time 

0 

_ 

0 

— 

5 

— 

10 

— 

ns 

11, 12, 14, 15 

tawc 

Write cycle time 

45 

50 


65 

— 

100 

— 

ns 

12 

tawpw 

Write pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

11, 12, 14 

tawR 

Write recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

12 

taWRCOM 

Write recovery time after 
a command 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

11 


NOTE’ 2668 tbl 20 

1. The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to the Command, Status or Configuration registers. 

















































































































































































IDT7251 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V± 10%, Ta = 0°C to + 70°C; Military: Vcc = 5V±10%, Ta = -55°C to + 1 25°C) 




Commercial 

Military 

Commercial and Military 


i ■ 



IDT72511L35 

IDT7251 1L40 

IDT72511L50 

IDT72511L80 





IDT72521L35 

IDT72521 L40 

IDT72521 L50 

IDT72521L80 



Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 


PORT B PROCESSOR INTERFACE TIMING 

tbA 

Port B access time 

— 

35 

— 

40 

— 

50 

— 80 

Z 

13, 14, 15 

tbLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13, 14, 15 

tbHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 

— 

25 

— 

30 

— 

30 

ns 

14, 13, 15 

tbDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13, 14, 15, 16 

tbRC 

Read cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbRPW 

Read pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

13 

tbRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

tbs 

R/Wb set-up time 

5 — 

5 

— 

5 

— 

10 

— 

ns 

13 

tbH 

R/Wb hold time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 

tbDS 

Data set-up time 

18 

— 

20 

— 

30 

— 

40 

— 

ns 

13, 14, 15 

tbDH 

Data hold time 

0 

— 

0 

— 

5 

— 

10 

— 

ns 

13, 14, 15 

tbwc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbwpw 

Write pulse width 

35 

40 

— 

50 

— 

80 

— 

ns 

13, 15 

tbWR 

Write recovery time 

10 

— 

10 

— 

15 

— 

20 — 

ns 

13 

PORT B PERIPHERAL INTERFACE TIMING 

tbCKC 

Clock cycle time 

20 

— 

20 — 

25 

— 

40 

— 

ns 

17 

tbCKH 

Clock pulse HIGH time 

6 

— 

8 

— 

10 

— 

16 

— 

ns 

17 

tbCKL 

Clock pulse LOW time 

6 

— 

8 

— 

10 

— 

16 

— 

ns 

17 

tbREQS 

Request set-up time 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

17 

tbREQH 

Request hold time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

17 

tbACKL 

Delay from a rising clock 
edge to ACK switching 

— 

18 

— 

20 

— 

25 

— 

35 

ns 

17 


2668 tbl 21 
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IDT7251 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to + 70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to + 125°C) 




Commercial 

Military 

Commercial and Military 





IDT72511L35 

IDT72511L40 

IDT7251 1 L50 

IDT72511L80 





IDT72521L35 

IDT72521L40 

IDT72521 L50 

IDT72521L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. Max. 

Min. Max. 

Min. Max. 

Unit 

Figure 

PORT B RETRANSMIT TIMING 

tbDSBH 

RER, REW, LDRER, 
LDREW set-up and 
recovery time 

10 


10 — 

15 — 

15 — 

ns 

9, 18 

PROGRAMMABLE I/O TIMING 

tPlOA 

Programmable I/O 
access time 

— 

25 

— 25 

— 30 

— 30 

ns 

19 

tPIOS 

Programmable I/O set- 
up time 

5 

— 

5 — 

10 — 

-10 

ns 

19 

tPlOH 

Programmable I/O hold 
time 

5 

— 

5 — 

10 — 

10 — 

ns 

19 

BYPASS TIMING 

tBYA 

Bypass access time 

— 

20 

25 

— 30 

40 

ns 

16 

tBYD 

Bypass delay 

— 

15 

17 

— 20 

— 30 

ns 

16 

tBYDV 

Bypass data valid time 

20 

— 

20 

20 

20 

ns 

16 

FLAG TIMING 

tREF 

Read clock edge to 

Empty Flag asserted 

— 

35 

— 35 

— 45 

— 60 

ns 

14, 15, 20, 22 

tWEF 

Write clock edge to 

Empty Flag not asserted 

— 

35 

— 35 

— 45 

— 60 

ns 

14. 15, 20, 22 

tRFF 

Read clock edge to Full 
Flag not asserted 

— 

35 

— 35 

45 

— 60 

ns 

14, 15, 21, 23 

tWFF 

Write clock edge to Full 
Flag asserted 

— 

35 

— 35 

— 45 

— 60 

ns 

14, 15, 21, 23 

tRAEF 

Read clock edge to 
Almost-Empty Flag 
asserted 


50 

— 50 

— 60 

— 75 

ns 

20 , 22 

tWAEF 

Write clock edge to 
Almost-Empty Flag not 
asserted 

— 

50 

— 50 

— 60 

— 75 

ns 

20 , 22 

tRAFF 

Read clock edge to 
Almost-Full Flag not 
asserted 


50 

— 50 

60 

— 75 

ns 

21, 23 

tWAFF 

Write clock edge to 

— 

50 

— 50 

— 60 

— 75 

ns 

21, 23 


Almost-Full Flag 
asserted 

NOTES: 2668 tbl 22 

1 . Read and write are internal signals derived from DSa, R/Wa, DSb, R/Wb, Rb, and Wb. 

2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


A— »B FIFO WRITE FLOW-THROUGH 


DA0-DA17 



DATA INPUTS 


Rb (or DSb) 


Dbo- DBl7 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. R/Wa = 0 


B->A FIFO READ FLOW-THROUGH 


DA0-DA17 


B->A 
Empty Flag (1) 


Wb (or DSb) 


Dbo- CB 17 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. RWa = 1 


Figure 14. Port A Read and Write Flow-Through Timing, Processor Interface Mode Only 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES 

B-»A FIFO WRITE FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. R/WA = 1 


A-4B FIFO READ FLOW-THROUGH 



1 . Assume the flag pin is programmed active low. 

2. R/Wa= 0 


Figure 15. Port B Read and Write Flow-Through Timing, Processor Interface Mode Only 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


B— >A READ BYPASS 


R/Wa _J£ 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DA0-DA7, 
Dai 6 


RB (or DSB) 



NOTES: 

1 . Once the bypass mode starts, any data change on Port B bus (Byte 0 -> Byte 1 ) will be passed to Port A bus. 

2. Wb = 1 

A-»B WRITE BYPASS 

R/Wa ~"-4t 


DA0-DA7, 
Dai 6 


Wb (or DSB) 



fv 71 



taS 



-tH taH 

-<j_ 




4 

C \ 7^ 




tBYD — C=~ 

(D 

rH 





BYTEO )( 

BYTE 1 )> <( BYTE 2 



-«► 

tBYD 








7~ \ / 


— 


3— tBYD 

- 

tBYD “ ► 

tBYD 

7 


tbLZ \^~ (1) 

-O- 

tBYDV 


(XX^o) 

^BYTE 1>(X> (XXbYTE 2XX)> 


-«3- tBYA 


-<J- tbHZ— O-J 



NOTES: 

1. Once the bypass mode starts, any data change on Port A bus (Byte 0 -> Byte 1) will be passed to Port B bus. 

2. Rb= 1 


Figure 16. Bypass Path Timing, BiFlFO Must Be in Peripheral Interface Mode 





IDT7251 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 17. Port B Read and Write DMA timing. Peripheral Interface Mode Only 
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


_Rb, Wb 
( or FIM/b, Usb) 


REW 


LDRER, 

LDREW 






tbDSBH 

H — ►W- 


^k 


tbwpw 






X 


-K. 




Figure 18. Port B Reread and Rewrite Timing for Intelligent Reread/Rewrite 


Port A -»PIO WRITE 



PIO -»Port A READ 
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IDT7251 1/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DS\ Read 



NOTES: 

1 . B->A FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. R/Wa-1 


Figure 20. Empty and Almost-Empty Flag Timing for B-»A FIFO, (n = programmed offset) 


Read 



NOTES: 

1 . B->A FIFO initially contains D - (M + 1) data words. D « 512 for IDT7251 1 ; D •= 1024 for IDT72521. 

2. Assume the flag pins are programmed active low. 

3. RWa -1 


Figure 21. Full and Almost-Full Flag Timing for B-»A FIFO, (m = programmed offset) 
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BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DSa Write 



NOTES: 

1 . A-»B FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. ROTa-1 

Figure 22. Empty and Almost-Empty Flag Timing for A->B FIFO, (n = programmed offset) 


Read 



NOTES: 

1 . B-»A FIFO initially contains D - (M + 1 ) data words. D - 51 2 for IDT7251 1 ; D - 1 024 for IDT72521 . 

2. Assume the flag pins are programmed active low. 

3. R/Wa = 1 


Figure 23. Full and Almost-Full Flag Timing for A-*B FIFO, (m = programmed offset) 
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PARALLEL SyncBiFlFO™ PRELIMINARY 

(CLOCKED BIDIRECTIONAL FIFO) IDT72605 

256 X 1 8-BIT AND 51 2 X 1 8-BIT IDT72615 


FEATURES: 

• Two independent FIFO memories for fully bidirectional 
data transfers 

• 256 x 18 organization (IDT 72605) 

• 512 x 18 organization (IDT 72615) 

• Synchronous interface for fast (25ns) read and write cycle 
times 

• Each data port has an independent clock and read/write 
control 

• Output enable is provided on each port as a three-state 
control of the data bus 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and the 
B-to-A FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• The synchronous BiFlFO is packaged in a 68-pin PGA and 
PLCC 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72605 and IDT72615 are very high speed, low 

power bidirectional FIFO memories with synchronous interface 


for fast read and write cycle times. The SyncBiFlFO™ is a 
data buffer that can store or retrieve information from two 
sources simultaneously. Two dual-port FIFO memory arrays 
are contained in the SyncBiFlFO; one data buffer for each 
direction. 

The SyncBiFlFO has registers on all inputs and outputs. 
Data is only transferred into the I/O registers on clock edges, 
hence the interfaces are synchronous. Each Port has its own 
independent clock. Data transfers to the I/O registers are 
gated by the enable signals. The transfer direction for each 
port is controlled independently by a read/write signal. 
Individual output enable signals control whether the 
SyncBiFlFO is driving the data lines of a port or whetherthose 
data lines are in a high impedance state. 

Bypass control allows data to be directly transferred from 
input to output register in either direction. 

The SyncBiFlFO has eight flags. The flag pins are full, 
empty, almost-full, or almost-empty for both FIFO memories. 
The offset depths of the almost-full and almost-empty flags 
can be programmed to any location. 

The SyncBiFlFO is fabricated using IDT’s high speed 
submicron CEMOS™ technology. Military grade product is 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B. 

























IDT72605/IDT72615 

PARALLEL SyncBIFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PGA 


Top View 


2704 drw02 
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IDT72605/IDT72615 

PARALLEL SyncBiFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Namo 

I/O 

Description 

DA0-DA17 

Data A 


Data inputs & outputs for the 1 8-bit Port A bus. 

CSA 

Chip Select A 

n 

Port A is accessed when CSa is LOW. Port A is inactive if CSa is HIGH. 

R/Wa 

Read/Write A 

i 

This pin controls the read or write direction of Port A. if R/Wa is LOW, Data A input data is 
written into Port A. If R/Wa is HIGH, Data A output data is read from Port A. In bypass mode, 
when R/Wa is LOW, message is written into A-»B output register. If R/Wa is HIGH, message 
is read from B->A output register. 

CLKa 

Clock A 

i 

CLKa is typically a free running clock. Data is read or written into Port A on the rising edge of 
CLKa. 

ENa 

Enable A 

i 

When ENa is LOW, data can be read or written to Port A. When ENa is HIGH, no data 
transfers occur. 

OEa 

Output Enable A 

■ 

When R/Wa is HIGH , Port A is an output bus and OEa controls the high impedance state of 
Dao-Dai?. If OEa is HIGH, Port A is in a high impedance state. If OEa is LOW while CSa is 
LOW and R/Wa is HIGH, Port A is in an active (low impedance) state. 

Ao, Ai, A 2 

Addresses 

n 

When CSa is asserted, Ao, Ai, A 2 and R/Wa are used to select one of six internal resources. 

DB0-DB17 

Data B 

I/O 

Data inputs & outputs for the 1 8-bit Port B bus. 

R/Wb 

ReadAVrite B 

1 

This pin controls the read or write direction of Port B. If R/Wb is LOW, Data B input data is 
written into Port B. If R/Wb is HIGH, Data B output data is read from Port B. In bypass mode, 
when R/Wb is LOW, message is written into A-*B output register. If R/Wb is HIGH, message 
is read from B-»A output register. 

CLKb 

Clock B 

1 

Clock B is typically a free running clock. Data is read or written into Port B on the rising edge 
of CLKb. 

ENb 

Enable B 

1 

When ENb is LOW, data can be read or written to Port B. When ENb is HIGH, no data 
transfers occur. 

oeb 

Output Enable B 

1 

When R/Wb is HIGH , Port B is an output bus and OEb controls the high impedance state of 
Dbo-Dbi 7. If OEb is HIGH, Port B is in a high impedance state. If OEb is LOW while FI/Wb 
is HIGH, Port B is in an active (low impedance) state. 

EFab 

A->B Empty Flag 

o 

When EFab is LOW, the A-»B FIFO is empty and further data reads from Port B are inhibited. 
When EFab is HIGH, the FIFO is not empty. EFab is synchronized to CLKb. In the bypass 
mode, EFab HIGH indicates that data Dao-Dai 7 is available for passing through. After the 
data Dbo-Dbi 7 has been read, EFab goes LOW. 

PAEab 

A-»B 

Programmable 
Almost-Empty Flag 

H 

When PAEab is LOW, the A-*B FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEab Register. When PAEab is HIGH, the 

A-»B FIFO contains more than offset in PAEab Register. The default offset value for PAEab 
R egister is 8. PAEab is synchronized to CLKb. 

PAFab 

A-»B 

Programmable 
Almost-Full Flag 

o 

When PAFab is LOW, the A-»B FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFab Register. When PAFab is HIGH, 
the A->B FIFO contains less than or equal to the depth minus the offset in PAFab Register. 

The default offset value for PAFab Register is 8. PAFab is synchronized to CLKa. 

FFab 

A-»B Full Flag 

o 

When FFab is LOW, the A-»B FIFO is full and further data writes into Port A are inhibited. 

When FFab is HIGH, the FIFO is not full. FFab is synchronized to CLKa. In bypass mode, 
FFab tells Port A that a message is waiting in Port B’s output register. If FFab is LOW, a 
bypass message is in the register. If FFab is HIGH, Port B has read the message and another 
message can be written into Port A. 

EFba 

B-»A Empty Flag 

0 

When EFba is LOW, the B-»A FIFO is empty and further data reads from Port A are inhibited. 
When EFba is HIGH, the FIFO is not empty. EFba is synchronized to CLKa. In the bypass 
mode, EFba HIGH indicates that data Dbo-Dbi 7 is available for passing through. After the 
data Dao-Dai 7 has been read, EFba goes LOW on the following cycle. 

PAEba 

B-»A 

Programmable 
Almost-Empty Flag 

o 

When PAEba is LOW, the B-»A FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEba Register. When PAEba is HIGH, the 

B-»A FIFO contains more than offset in PAEba Register. The default offset value for PAEba 
R egister is 8. PAEba is synchronized to CLKa. 

PAFba 

B->A 

Programmable 
Almost-Full Flag 

o 

When PAFba is LOW, the B-»A FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFba Register. When PAFba is HIGH, 
the B->A FIFO contains less than or equal to the depth minus the offset in PAFba Register. 

The default offset value for PAFba Register is 8. PAFba is synchronized to CLKb. 
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IDT72605/IDT72615 
PARALLEL SyncBIFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION (Continued) 


Symbol 

Name 


Description 

FFBA 

B-»A Full Flag 

O 

When FFba is LOW, the B-»A FIFO is full and further data writes into Port B are inhibited. 
When FFba is HIGH, the FIFO is not full. FFba is synchronized to CLKb. In bypass mode, 
FFba tells Port B that a message is waiting in Port A’s output register. If FFba is LOW, a 
bypass message is in the register. If FFba is HIGH, Port A has read the message and another 
message can be written into Port B. 

BYPB 

Port B Bypass 

Flag 

O 

This flag informs Port B that the Synchronous BiFlFO is in bypass mode. When BYPb is 

LOW, Port A has placed the FIFO into bypass mode. If BYPb is HIGH, the Synchronous 
BiFlFO passes data into memory. BYPb is synchronized to CLKb. 

RS 

Reset 

1 

A LOW on this pin will perform a reset of all Synchronous BiFlFO functions. 

VCC 

Power 


There are three +5V power pins. 

GND 

Ground 


There are seven Ground pins at 0V. 


2704 tbl 01 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

1 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +150 

H 

lOUT 

DC Output Current 

50 

50 

mA 


2704 tbl 34 

NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in theoperationalsectionsof this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Baa 



VCCM 

Military Supply Voltage 

mm 

E2!l 


mm 

Vccc 

Commercial Supply Voltage 

ESI 

EK1 


D 

GND 

Supply Voltage 

0 

0 

m 

D 

VlH 

Input High Voltage 
Commercial 

2.0 

B 

B 

H 

VlH 

Input High Voltage Military 

■5E1 

- 

— 

D 

VlL (1) 

Input Low Voltage 
Commercial and Military 

B 

B 

0.8 

V 


NOTE: 2704 ibi oe 

1. 1.5V undershoots are allowed for 10ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1 0MHz) 


Symbol 

Parameter 

| Conditions | 

Max. 

Unit 

ClN ii?) 

Input Capacitance 

< 

z 

II 

o 

< 

10 

PF 

COUT (1 ' z> 

Output Capacitance 

I VOUT = ov | 

10 

PF 


NOTES: 2704 tbl ii 

1 . With output deselected. 

2. Characterized values, not currently tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

Min. 

IDT72615L 

1DT72605L 
Commercial 
tCLK = 25, 35, 50ns 

Typ. Max. 

Min. 

IDT72615L 

IDT72605L 

Military 

tCLK = 30, 35, 50ns 

Typ. Max. 

Unit 

IlLf) 

Input Leakage Current (Any Input) 

-1 — 1 

-10 

— 

10 

pA 

Iol< 2 > 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 


2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage Iout = 8mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcc (3) 

Average Vcc Power Supply Current 

— 

— 

250 

— 

— 

300 

mA 


NOTES: 2704 6109 

1. Measurements with 0.4V s Vin £ Vcc. 

2. OE>Vih;0.4sVout£Vcc. 

3. Tested with outputs open. 
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IDT72605/IDT72615 

PARALLEL SyncBiFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS +5V 



In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 2 


Figure 2. Output Load 

* Includes jig and scope capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V+10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Com’l. 

Mil. 

Com'l. and MIL 



Symbol 

Parameter 

IDT72615L25 
IDT72605L25 
Min. Max. 

IDT72615L30 
IDT72605L30 
Mln. Max. 

IDT72615L35 
IDT72605L35 
Mln. Max. 

IDT72615L50 
IDT72605L50 
Mln. Max. 

Unit 

Timing 

fCLK 

Clock frequency 

— 40 

— 

33 

- 

28 

— 

20 


— 

tCLK 

Clock cycle time 

25 

— 

30 

— 

35 — 

50 

— 

ns 

4,5.6, 7 

tCLKH 

Clock high time 

10 

— 

12 

— 

14 — 

20 

— 

ns 

4,5,6,7,12,13,14,15 

tCLKL 

Clock low time 

10 

— 

12 

— 

14 

— 

20 

— 

ns 

4,5,6,7,12,13,14,15 

tRS 

Reset pulse width 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

3 

tnss 

Reset set-up time 

15 

— 

18 

— 

21 - 

30 

— 

ns 

3 

tRSF 

Reset to flags in intial state 

— 

25 

— 

30 

— 

35 

— 

50 

ns 

3 

tA 

Data access time 

3 

15 

3 

18 

3 

21 

3 

25 

ns 

5,7,8,9,10,11 

tcs 

Control signal set-up time (1) 

6 

— 

7 

— 

8 

— 

10 

— 

ns 

4,5,6,7,8,9,10,11,12, 

13,14,15 

tCH 

Control signal hold time (1) 

1 

— 

1 

— 

1 

— 

1 

— 

ns 

4,5,6,7,10,11,12,13, 

14,15 

IDS 

Data set-up time 

6 — 

7 

— 

8 

— 

10 

— 

ns 

4,6,8,9,10,11 

tDH 

Data hold time 

1 

— 

1 

— 

1 

— 

1 

— 

ns 

4,6 

tOE 

Output Enable LOW to 
output data valid (2) 

3 

13 

3 

16 

3 

20 

3 

28 

ns 

5,7,8,9,10,11 

tOLZ 

Output Enable LOW to data 
bus at low Z (2) 

0 

— 

0 

— 

1 

o 

0 

— 

ns 

5,7,8,9,10,11 

tOHZ 

Output Enable HIGH to data 
bus at high Z (2) 

3 

13 

3 

16 

3 

20 

3 

28 

ns 

5,7,10,11 

tFF 

Clock to Full Flag time 

— 

15 

— 

18 

— 21 

— 

30 

ns 

4,6,10,11 

tEF 

Clock to Empty Flag time 

— 

15 

— 

18 

— 

21 

— 30 

ns 

5,7,8,9,10,11 

tPAE 

Clock to Programmable 
Almost Empty Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

12,14 

tPAF 

Clock to Programmable 
Almost Full Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

13,15 

tSKEWI 

Skew between CLKa & CLKb 
for Empty/Full Flags 

12 

— 

15 

— 

17 

— 

20 

— 

ns 

4,5,6,7,8,9,10,11 

tSKEW2 

Skew between CLKa & CLKb 
for Programmable Flags 

19 

— 

22 

— 

25 

— 

34 

— 

ns 

4,7,12,13,14,15 


NOTES _ _ 2704 tri 12 

1. Control signals refer to CSa, BAN a, ENa, A 2 , Ai, Ao, R/Wb, ENb. 

2. Minimum values are guaranteed by design. 
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IDT72605/IDT72615 

PARALLEL SyncBIFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

IDT’s SyncBiFlFO is versatile for both multiprocessor and 
peripheral applications. Data can be stored or retrieved 
from two sources simultaneously. 

The SyncBiFlFO has registers on all inputs and outputs. 
Data is only transferred into the I/O registers on clock edges, 
hence the interfaces are synchronous. Two dual-port FIFO 
memory arrays are contained in the SyncBiFlFO; one data 
buffer for each direction. Each Port has its own independent 
clock. Data transfers to the I/O registers are gated by the 
enable signals. The transfer direction for each port is 
controlled independently by a read/write signal. Individual 
output enable signals control whether the SyncBiFlFO is 
driving the data lines of a port or whether those data lines 
are in a high impedance state. The processor connected to 
Port A of the BiFlFO can send or receive messages directly 
to the Port B device using the 1 8-bit bypass path. 

The SyncBiFlFO can be used in multiples of 18-bits. 
The upper SyncBiFlFO shown in Figures 1 can be used in 
18- to 18-bit configurations for processor interface mode. 
In a 36- to 36-bit configuration, two SyncBiFIFOs operate in 
parallel. Both devices are programme^ simultaneously, 18 
data bits to each device. This configuration can be extended 
to wider bus widths (54- to 54-bits, 72- to 72-bits, etc.) by 
adding more SyncBiFIFOs to the configuration. Figure 1 
show multiple SyncBiFIFOs configured for multiprocessor 
communication. 

The microprocessor or microcontroller connected to Port 
A controls all operations of the SyncBiFlFO. Thus, all Port 
A interface pins are inputs driven by the controlling 
processor. Port B interfaces with a second processor. The 
Port B control pins are inputs driven by the second 
processor. 


RESET _ 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before a write operation can t ake place. 
The A-»B and B-»A FIFO Empty Fla gs (E FAB , EFb a) and 
Programmable Almost Empty Flags (PAEab, PAEba) will 
be set to low after tRSF. The A-»B and B-»A FIFO Full 
Flags (F Fab, FFba) and Programmable Almost Full Flags 
(PAFab, PAFba) will be set to high after tRSF. After the 
reset, the offsets of the Almost-Empty Flags and Almost- 
Full Flags for the A-»B and B->A FIFO offset default to 8. 

PORT A INTERFACE 

The SyncBiFlFO™ is straightforward to use in micro- 
processor-based systems because each port has a standard 
microprocessor control set. Port A interfaces with 
microprocessor through the three address pins (A 2 -A 0 ) and 
a Chip_Select CSA pins. When CSA is asserted, A 2 ,Ai,Ao 
and R/Wa are used to select one of six internal resources 
(Table 1). 

With A2=0 and Ai=0, Ao determines whether data can 
be read out of output register or be written into the FIFO 
(Ao=0), or the data can pass through the FIFO through the 
bypass path (Ao=1). 

With A2=1, four programmable flags (two A-»B FIFO 
programmable flags and two B-»A FIFO programmable 
flags) can be selected: the A->B FIFO Almost-Empty Flag 
Offset (Ai=0, Ao=0), A->B FIFO Almost-Full Flag Offset 
(Ai=0, Ao=1), B->A FIFO Almost-Empty Flag Offset (Ai=1, 
Ao=0), B->A FIFO Almost-Ful[ Flag Offset (Ai=1, Ao=1). 

Port A is disabled when CSa is deasserted and data A is 
in high impedance state. 



2704 dn*04 


NOTES: 

1. Upper SyncBiFlFO only is used in 1 8- to 18-bit configuration. __ 

2. Control A Consists of R/Wa, ENa, OEa, CSa, A 2 , Ai, Ao. Control B consists of R/Wb, ENb, OEb. 


Figure 1. 36- to 36-blt Processor Interface Configuration 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CSA 

R/Wa 

ENa 

OEa 

Data A 
I/O 

Port A Operation 

0 

0 

0 

0 

1 

Data A is written on CLKa T. This write cycle immediately following 
low impedance cycle is prohibited. 

0 

0 

0 

1 

1 

Data A is written on CLKa t. 

0 

0 

1 

X 

1 

Data A is ignored 

0 

1 

0 

0 

0 

Data is read m from RAM array to output register on CLKa T, 

Data A is low impedance 

0 

1 

0 

1 

0 

Data is read! 1 ) from RAM array to output register on CLKa T, 

Data A is high impedance 

0 

1 

1 

0 

0 

Output register does not change < 2 >, Data A is low impedance 

0 

1 

1 

1 

0 

Output register does not change! 2 ), Data A is high impedance 

1 

0 

X 

X 

1 

Data A is ignored ( 3 ) 

1 

1 

X 

X 

0 

Data A is high impedance! 3 ) 


NOTES Z70*tt02 

1 . When A 2 A 1 Ao = 000, the next B-»A FIFO value is read out of the output register and the read pointer advances. If A 2 A 1 A 0 = 001 , the bypass path is 
selected and bypass data from the Port B input register is read from the Port A output register. If A 2 A 1 A 0 O = 1XX, a flag offset register is selected 
and its offset is read out through Port A output register. 

2. Regardless of the condition of A 2 A 1 A 0 , the data in the Port A output register does not change and the B-»A read pointer does not advance. 

3. If CSa is HIGH, then BYPb is HIGH. No bypass occur under this condition. 

Table 1. Port A Operation Control Signal* 


BYPASS PATH 

The bypass paths provide direct communication between 
Port A and Port B. There are two full 18-bit bypass paths, 
one in each direction. During a bypass operation data is 
passed directly between the input and output registers, the 
FIFO memory is undisturbed. 

Port A initiates and terminates all bypass operations. 
The bypass flag, BYPb, is asserted to inform Port B that a 
bypass operation is beginning. The bypass flag state is 
controlled by the Port A controls, although the BYPB signal 
is synchronized to CLKb. So, BYPb is asserted on the next 
rising edge of CLKb when A2 AiAo= 001. When Port A 
returns to normal FIFO mode (A2 AiAo=000), BYPb is 
deasserted on the next CLKb rising edge. 

Once the SyncBiFlFO is in bypass mode, all data transfers 
are controlled by the standard Port A (CSa, R/Wa, CLKa, 
ENa, OEa) and Port B (R/Wb, CLKb, ENb, OEb) interface 
pins. Each bypass path can be considered as a one word 
deep FIFO. Data is held in each output register until it is 
read. Since the controls of each port operates 
independently, Port A can be reading bypass data at the 
same time Port B is reading bypass data. 

When R/Wa and ENa is LOW, data on pins Dao-Daiz is 
written into Port A through the input register. Following the 
rising edge of CLKa for this write, the A->B Full Flag (FFab) 
goes LOW. Subsequent writes into Port A are blocked by 
internal logic until FFab goes HIGH again. On the next 
CLKb rising edge, the A->B Empty Flag (EFab) goes HIGH 
indicatingjo Port B that data is available at its output register. 
Once R/Wb is HIGH and ENb is LOW, data is read into the 
Port B output register. OEb still controls whether Port B is 
in a high-impedance state. When OEb is LOW, the output 
register data appears at Dbo-Dbi7. EFab goes LOW 
following the CLKb rising edge for this read. FFab is brought 


HIGH on the next CLKa rising edge letting Port A know that 
another word can be written through the bypass path. 

Bypass data transfers from Port B to Port A work in a 
similar manner with EFba, FFba indicating the Port A output 
register state. 

When the Port A address changes from bypass mode 
(A2 AiAo= 001) to FIFO mode (A2 AiAo= 000) on the rising 
edge of CLKa, the data held in the Port B output register 
may be overwritten. Unless Port A monitors the BYPB pin 
and waits for Port B to clock out the last bypass word, data 
from the A->B FIFO will overwrite data in the Port B output _ 
register. BYPb will go HIGH on the rising edge of CLKb HV 
signifying that Port B has finished its last bypass operation. 1* 
Port B must read any bypass data in the output register on M 
this last CLKb clock or it is lost and the SyncBiFlFO returns 
to FIFO operations. It is especially important to monitor 
BYPb when CLKb is much slower than CLKa to avoid this 
condition. BYPb will also go HIGH after CSa is brought 
HIGH; in this manner the Port B bypass data in the output 
register may also be lost. 

Since the Port A processor controls CSa and the bypass 
mode, this scenario can be handled for B-»A bypass data. 

The Port A processor must be set up to read the last bypass 
word before leaving bypass mode. 

PORT A CONTROL SIGNALS 

The Port A control signals pins dictate the various 
operations shown in Table 2. Por t A is accessed^ when 
CSa is LOW, and is inactive if CSa is HIGH. R/WA and 
ENa lines determine when Data A can be written or read. If 
R/Wa and ENa are LOW, data is written into input register 
on the low-to-high transition of CLKa. If R/WA is HIGH and 
OEa is LOW, data comes out of bus and is read from 
output register into three-state buffer. Refer to pin 
descriptions for more information. 
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A 2 

Ai 

Ao 

Read 

Write 

0 

0 

0 

0 

B-*A FIFO 

A->B FIFO 

0 

0 

0 

1 

1 8-bit Bypass Path 

■ 

1 

■ 

■I 

A-»B FIFO Almost-Empty 

Flag Offset 

H 

■ 

■ 

1 

A-»B FIFO Almost-Full 

Flag Offset 

0 

1 

1 

■ 

B-»A FIFO Almost-Empty 

Flag Offset 

H 

1 

1 

1 

B-»A FIFO Almost-Full 

Flag Offset 

1 

X 

X 

X 

Port A Disabled 


2704 fcl 03 


Table 2. Accessing Port A Resources Using CSA, A2, Ai, and Ao 


PROGRAMMABLE FLAGS 

The IDT S yncB iFI FQ ha s eight flags: four flags for A->B 
FIFO (EFab, PAEa b, PAFa b, FFab), and four flags for B->A 
FIFO (EFba, PAEba, PAFba, FFba). The Empty and Full 
flags have fixed offsets, while the Almost Empty and Almost 
Full offsets can be set to any depth through the Flag Offset 
Registers (see Table 3). The flags are asserted at the 
depths shown in the Flag Truth Table (Table 4). After 
reset, the programmable flag offsets are set to 8. This 
means the Almost Empty flags are asserted at Empty + 8 


words deep, and the Almost Full flags are asserted at Full - 
8 word s dee p. 

The PAEab is synchro nized to CLKb, while PAFab is 
synch roniz ed to CLKA; and PAEba is synchronized to CLKa, 
while PAFBA is synchronized to CLKb. If the minimum time 
(tSKEW2) between a rising CLKb and a rising CLKa is met, 
the flag will change state on the current clock; otherwise, 
the flag may not change state until the next clock rising 
edge. For the specific flag timings, refer to Figures 12-15. 



17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAEab Register 

1 X 1 

1 X 

' X 

1 X | 

X 

X 

1 X I 

X 

X 


A->B FIFO Almost-Empty Flag Offset 

!□ 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAFab Register 

1 X 1 

1 X 

X 

1 X | 

1 X i 

1 X 

1 X ) 

1 X 

pn 


A-»B FIFO Almost-Full Flag Offset 

“I 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAEba Register 

X 

1 X 

X 

1 X 

X 

1 X 

1 X 1 

1 X 

1 x 


B-»A FIFO Almost-Empty Flag Offset 

1 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAFba Register 

X 

X 

1 X 

1 x | 

1 X 

X 

1 X 

X 



B-»A FIFO Almost-Full Flag Offset 



1 . Bit 8 must be set to 0 for the IDT72605 (256 x 18) Synchronous BiFIFO. 

Table 3. Flag Offset Register Format 


Number 

InF 

From 

af Words 

IFO 

To 

EF 

PAE 

PAF 

FF 

0 

0 

Low 

Low 

High 

High 

1 

n 

High 

Low 

High 

High 

n+1 

D-(m+1) 

High 

High 

High 

High 

D-m 

D-1 

High 

High 

Low 

High 

D 

D 

High 

High 

Low 

Low 


n = Programmable Empty Offs et (PA Eab Register or PA Eba Register) 2704*105 

m = Programmable Full Offset (PAFab Register or PAFba Register) 

D = FIFO Depth (IDT72605 = 256 words, IDT72615= 512 words) 


Table 4. Internal Flag Truth Table 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PORT B CONTROL SIGNALS 

The Port B control signals pins dictate the various 
operations shown in Table 5. Port B is independent ot 
CSa. R/Wb and ENb lines determine when Data can be 
written or read in Port B. If R/Wb and ENb are LOW, data 
is written into input register, and on low-to-high transition of 
CLKb data is written into input register and the FIFO memory. 


If R/Wb is HIGH and OEb is LOW, data comes out of bus 
and is read from output register into three-state buffer. In 
bypass mode, if R/Wb is LOW, bypass messages are 
transferred into B-»A output register. If R/Wa is HIGH, 
bypass messages are transferred into A-»B output register. 
Refer to pin descriptions for more information. 


R/Wb 

ENb 

OEb 

Data B 
I/O 

Port B Operation 

0 

0 

0 

1 

Data B is written on CLKb T. This write cycle immediately following output low 
impedance cycle is prohibited 

0 

0 

1 

1 

Data B is written on CLKb T. 

0 

1 

X 

1 

Data B is ignored 

1 

0 

0 

O 

Data is read! 1 ) from RAM array to output register on CLKb T, Data B is low 
impedance 

1 

0 

1 

O 

Data is read! 1 ) from RAM array to output register on CLKb t, Data B is high 
impedance 

1 

1 

0 

O 

Output register does not change! 2 ), Data B is low impedance 

1 

1 

1 

O 

Output register does not change! 2 ) , Data B is high impedance 


NOTES: 270 * woe 

1 . When A 2 A 1 A 0 = 000 or 1XX, the next A->B FIFO value is read out of the output register and the read pointer advances. If A 2 A 1 A 0 = 001 , the bypass 
path is selected and bypass data is read from the Port B output register. 

2. Regardless of the condition of A 2 A 1 A 0 , the data in the Port B output register does not change and the A-»B read pointer does not advance. 


Table S. Port B Operation Control Signala 
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IDT72605/IDT72615 

PARALLEL SyncBIFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 3. Reset Timing 


CLKa 


X 


ao.ai,a 2 , XX>XXXXX> K 


wm 


CSA 


ENa 


FFab 


DA0-DA17 


CLKb 


-tci 


-tCLKH ' 




-tCLKL ' 


A 


XXXXX 


X. 


-lcs- 


\\\\\ 


"tFF ' 


A 


XXX XXXXXXXXX 


-tDS- 


tSKEWI 


DATA IN VALI 


V- 






A 


xxxxxxxxxxxx: 


777 / 


/ 

tCH 

/ 7 7 7 7 

^ NO OPERATION 
r — ^ ^ ^ ^ 


-IFF' 


X. 


tDH 


> 0<XXX>0 < XXX? 


READ 




NO READ 
OPERATION 


Figure 4. Port A (A->B) Write Timing 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 




Figure 5. Port A (B— >A) Read Timing 


CLKb 

R/Wb 

ENb 

FFab 

DB0-DB17 

CLKa 

2704 drw 09 



Figure 6. Port B (B->A) Write Timing 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CLKa 

Ao, Ai , A2, 

RAA/a 

ENa 

DA0-DA17 

CLKb 

R/WB 

ENB 

EFAB 

DB0-DB17 

OEb 

NOTE: 



1. When tSKEWi £ minimum specification, tFRLfMax.) = tCLK + iskewi 


tSKEWi < minimum specification, tFRL(Max.) = 2tCLK + tSKEWi 
The Latency Timing apply only at the Empty Boundary (EF = Low). 


Figure 8. A->B First Data Word Latency after Reset for Simultaneous Read and Write 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CLKb 

wm 

ENb 

DB0-DB17 

CLKa 

Ao, Ai , A 2 , 

R/Wa 

ENa 

EFba 

DA0-DA17 

OEa 



2704 drw 12 


NOTE: 

1. When tSKEWi £ minimum specification, tFRi(Max.) = tciK + tSKEWi 
tSKEWi < minimum specification, tFRijMax.) = 2tciK + tSKEWi 
The Latency Timing apply only at the Empty Boundary (EF = Low). 


Figure 9. B->A First Data Word Latency after Reset for Simultaneous Read and Write 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Ao 


clk# / \ X 

■ a, ' a2 ’ xxxx ~ 


FI/Wa 




X 


csa 

tcs- 

\\\X 


FFab 


tDS ' 


DA0-DA17 


gxxxx 


1SKEW1 


CLKb 


RMte 


ENb 


X \ X \ 


A 2 , Ai , Ao,= 001 


tCH 


Y 


zzzz 


"IFF ' 


X. 


BYPASS FLAG 


DATA INPU1 








-1SKEW1 ' 


r*-tcs- 


xx xxxxxxxx 


-tFF' 


Jf 


xxxxxx: xxxx xxxxxxxx: 


-tCH- 




-tFF- 


X FIFO FLAG 




tcs 


tSKEWI 


\+— tEF-+ 


■*— tEF-* 

tEF-* 

^ BYPASS FLAG ? 


EFab FIFO FLAG 7 

X 

X 

X 

* FIFO FLAG 




BYPb ^ 

X 

X 


DB0-DB17 


OEb 




-tOLZ- 


\*~ tA * 


<XXXX> 

£ DATA OUTPUT ) 

tOE * 

K-tOHZ”* 




NOTES: 

1 . When CSa is brought HIGH, A->B Bypass m ode w ill switch to FIFO mode on the following CLKa going low-to-high. 

2. After the bypass operation is completed, the BYPb goes from low-to-high; this will reset all bypass flags. The bypass path becomes available for the 
next bypass operation. 

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be 
forced back to FIFO mode. 


Figure 10. A-*B Bypass Timing 


6.21 


15 





IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1. When CSa is brought HIGH, A->B Bypass m ode w ill switch to FIFO mode on the following CLKa going low-to-high. 

2. After the bypass operation is completed, the BYPb goes from low-to-high; this will reset all bypass flags. The bypass path becomes available for the 
next bypass operation. 

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be 
forced back to FIFO mode. 


Figure 11. B->A Bypass Timing 
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IDT72605/IDT72615 

PARALLEL SyncBiFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2704 drw 15 


NOTES: 

1 . tSKEW the minimum time between a rising CLKa edge and a rising CLKa edge for PAEab to change during that dock cycle. If the time between the 
rising edge of CLKa and the rising edge of CLKb is less than tSKEW, then PAEab may not go HIGH until the next CLKB rising edge. 

2. If a read is performed on this rising edge of the read clock, there will be Empty + (n + 1) words in the FIFO when PAE goes low. 

Figure 12. A-»B Programmable Almost-Empty Flag Timing 



NOTES: 

1 . tSKEW 2 is the minimum time between a rising CLKb edge and a rising CLK a edg e for PAFab to change during that dock cycle. If the time between the 
rising edge of CLKb and the rising edge of CLKa is less than ts«EW2, then PAFab may not go HIGH until the ne xt CL Ka rising edge. 

2. If a write is performed on this rising edge of the write dock, there will be Full - (m + 1) words in the FIFO when PAF goes low. 


Figure 13. A-»B Programmable Almost-Full Flag Timing 
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IDT72605/ID772615 

PARALLEL SyncBIFlFO MIUTARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1 . tSKEW2 is the minimum time between a rising CLKb edge and a rising CLK a edg e for PAEba to change during that dock cycle. If the time between the 
rising edge of CLKb and the rising edge of CLKa is less than ts«EW2, then PAEba may not go HIGH until the nex t CLK a rising edge. 

2. If a read is performed on this rising edge of the read clock, there will be Empty + (n - 1 ) words in the FIFO when PAE goes low. 


Figure 14. B->A Programmable Almost-Empty Flag Timing 



NOTES: 

1 . tSKEW2 is the minimum time between a rising CLKb edge and a rising CLK a edg e for PAFba to change during that dock cycle. If the time between the 
rising edge of CLKb and the rising edge of CLKa is less than tSKEW2, then PAFba may not go HIGH until the ne xt CL Ka rising edge. 

2. If a write is performed on this rising edge of the write dock, there will be Full - {m + 1) words in the FIFO when PAF goes low. 


Figure 15. B-»A Programmable Afmost-Full Flag Timing 
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IDT72605/IDT72615 
PARALLEL SyncBIFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 

IDT XXXXX X XX X X 

Device Type Power Speed Package Process/ 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

68-PIN PGA 
68-PIN PLCC 

Commercial Only'] 

Military Only l clock Cycle Time (tCLK) in ns 


Low Power 

256 x 18 Parallel Synchronous Bidirectional FIFO 
512 x 18 Parallel Synchronous Bidirectional FIFO 


0 
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APPLICATION AND TECHNICAL NOTES 



MULTI-PORT RAMS 


Integrated Device Technology has emerged as the leading 
multi-port RAM supplier by combining CEMOS technology 
with innovative circuit design. With system performance 
advantages as a goal, we have brought system design exper- 
tise together with circuit and technology expertise in defining 
dual-port and four-port RAM products. Our dual-port memo- 
ries are now industry standards. 

The synergistic relationship between advanced process 
technology, system expertise and unique design capability 
add value beyondthat normally achieved. As an example, our 
dual-port memories provide arbitration along with a com- 
pletely tested solution to the metastability problem. Various 
arbitration techniques are available to the designerto prevent 
contention and system wait states. On-chip hardware arbitra- 
tion, “semaphore" token passing or software arbitration allow 


the most efficient memory to be selected for each application. 
At IDT, innovation counts only when it provides system 
advantages to the user. 

Both commercial and military versions of all IDT memories 
are available. Our military devices are manufactured and 
processed strictly in conformance with all the administrative 
processing and performance requirements of MIL-STD-883. 
Because we anticipated increased military radiation resis- 
tance requirements, all devices are also offered with special 
radiation resistant processing and guarantees. As the leading 
supplierof military specialty RAMs, IDT provides performance 
and quality levels second to none. 

Our commercial dual-port and four-port memories, in fact, 
share most processing steps with military devices. 


B 
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Integrated Device Technology, Inc. 


CMOS DUAL-PORT RAM 

IDT7130SA/LA 

8K (IKx 8-BIT) 

IDT7140SA/LA 


FEATURES 

• High-speed access 

—Military: 25/30/35/45/55/70/90/1 00/1 20ns (max.) 

— Commercial: 20/25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 
— IDT7130/IDT7140SA 

Active: 325mW (typ.) 

Standby: 5mW (typ.) 

— IDT7130/IDT7140LA 
Active: 325mW (typ.) 

Standby: 1 mW (typ.) 

• MASTER IDT7130 easily expands data bus width to 
16-or-more-bits using SLAVE IDT7140 

• On-chip port arbitration logic (IDT7130 Only) 

• BUSY output flag on IDT7130; BUSY input on IDT7140 

• INT flag for port-to-port communication 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-86875 


DESCRIPTION 

The IDT7130/IDT7140 are high speed IK x 8 dual-port 
static RAMs. The IDT7130 is designed to be used as a 
stand-alone 8-bit_ dual- p ort RAM or as a "MASTER" dual- 
port RAM together with the IDT7140 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the IDT MAS- 
TER/SLAVE dual-port RAM approach in 1 6-or-more-bit 
memory system app licatio ns results jnfulhspeed, error-free 
opera tion with out the need for additional discrete logic. 

Both devices provide two independent ports with sepa- 
rate control, address and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance tech- 
nology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention ca- 
pability, with each dual-port typically consuming 200pw from 
a 2V battery. 

The IDT7130/IDT7140 devices are packaged in 48-pin 
sidebraze or plastic DIPs, 48- or 52-pin LCCs, 52-pin PLCCs, 
and 48-Lead flatpacks. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



NOTES: 

1. IDT7130 (MASTER): BUSY is open drain output and requires pullup 2689diwoi 

resistor. 

IDT7140 (SLAVE): BUSY is input. 

2. Open drain output: requires pullup resistor. 

CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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©1990 Integrated Device Technology, be. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGUARATIONS 


CElC 

R/WlC 


BUSYlII 
INTlC 
OIlC 
AolC 
AilC 
A2LC 
AslC 
A4lC 
Asl C 
AblC 
A7lC 
AslC 
A9LC 

I/Ool C 
I/OilC 
I/O 2 LC 

I/O 31 C 
I/04L C 
I/OslC 
I/O 6L [I 

I/O 7L C 

GNDC 



□ Vfcc 

□ CEr 

□ R/Wr 

□ BUSYr 
□INTr 

□ OEr 

□ Aor 

□ Air 

□ A2R 

□ A3R 

□ A4R 

□ Asr 

□ A6R 

□ A7R 

□ A8R 

□ A9R 

□ I/07R 

□ I/O6R 

□ I/05R 

□ I/04R 

□ I/03R 

□ I/02R 

□ l/OIR 

□ 1/OoR 


2689drw02 


DIP 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS^ 1 ) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

■ 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2689 tbioi 


1. Stressesgreaterthanthoselistedunder ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 



Aon 

Am 

A2R 

Aon 

A4R 

Asr 

Asr 

A7R 

Asr 

Aor 

I/07R 

I/06R 


48-PIN LCC/FLATPACK 
TOP VIEW 
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TOP VIEW 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


KB 3 



Vcc 

Supply Voltage 

Ea 

Bl 

5.5 

mm 

GND 

Supply Voltage 

0 

MM 

0 

WM\ 

VlH 

Input High Voltage 

2.2 

— 

EH 

mm 

Vil 

Input Low Voltage 


— 


mm 


NOTE: 2689 foi 02 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ±10% 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7130SA 

1DT7140SA 

Min. Max. 

IDT7130LA 

IDT7140LA 

Max. Max. 

Unit 


Input Leakage 

Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage 

Current 

CE = VlH, VOUT = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 
(I/O0-I/O7) 

Iol « 4.0mA 

— 

0.4 

— 

0.4 

V 

VOL 

Open Drain Output 

Low Voltage (BUSY, INT) 

Iol = 16mA 

— 

0.5 

— 

0.5 

Hi 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 1 * (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7130 x 2d 2 - 6 * 
7140 x 20 2,6 ) 
Typ. Max. 

7130 x 2d 6 » 
7140 x 2d fi ) 
Typ. Max. 

7130 x 3tf 6 > 
7140 x 3tf 6 > 
Typ. Max. 

7130 x 35< 7 > 
7140 x 35P) 
Typ. Max. 

7130x45 
7140x45 
Typ. Max. 

Unit 

ICC 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = VlL 

Outputs Open 
f = fMAX (4) 

Mil. SA 



75 300 

75 220 

75 290 

75 210 

75 280 

75 200 

75 230 
75 185 

mA 

Corn’ll 

75 260 

75 190 

75 250 

75 180 

75 240 

75 170 

75 195 

75 155 

75 190 

75 145 

ISB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 

f =fMAX< 4 > 

Mi,. “ 

— — 


■mm 

25 75 

25 55 

25 65 

25 55 

mA 

Com’l.®^ 

LA 

25 65 

25 45 


.25:4 65 
25 ' 45 


25 65 

25 45 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX (4) 

Mil. fA 



50 180 s 

50 140 

,46 175 

;; 46 135 

40 170 

40 130 

40 135 

40 110 

mA 

Com’l.pJ 

LA 

50 180 

50 130 

50 .170 
50 >120 

46 155 

46 110 

40 130 

40 95 

40 120 

40 85 

ISB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 

CEr > Vcc -0.2 V 

Vin > Vcc -0.2V or 
VlN < 0.2V,f = 0 <5) 

.... SA 
M,l. ^ 



i2%:40 

o> 10 

1.2 40 

0.4 10 

1.2 35 

0.4 10 

1.0 30 

0.2 10 

mA 

-1 SA 
Coml.. . 
LA 

mmm 

;i;2 15 

si 0.4 4 

1.2 15 

0.4 4 

1.0 15 

0.2 4 

1.0 15 

0.2 4 

ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs, 
f-0 <5 >) 

One Port CEl or 

CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 
Vin < 0.2 V 

Active Port Outputs 
Open, f = fMAX (4) 

.... SA 
Mil. 

LA 

ESI 

50 170 

46 135 

45 160 

42 125 

40 150 

35 115 

40 125 

35 95 

mA 

0 SA 

Com 1. 

LA 

50 160 

46 125 

50 150 

46 115 

45 137 

42 105 

40 115 

35 90 

40 105 

35 80 


NOTES: 2689 w 05 



1 . V in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using 
•AC TEST CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6 . Not available in DIP packages, see 7030/40 data sheet. 

7. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER TH E 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 1 ) (Continued) (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7130 x 55 
7140x55 
Typ. Max. 

7130 x 70 
7140x70 
Typ. Max. 

7130 x 90 
7140 x 90 
Typ. Max. 

7130x100 
7140x100 
Typ. Max. 

7130 x 120< 3 > 
7140 x 12tf 3 > 
Typ. Max. 

Unit 

Ice 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = VlL 

Outputs Open 
f = fMAX (4> 

M, SA 

65 230 

65 185 

65 225 

65 180 

65 200 

65 160 

65 190 

65 155 

65 190 

65 155 

mA 

Com’l.pf 

LA 

65 180 

65 140 

65 180 

65 135 

65 180 

65 130 

65 180 

65 130 

Z Z 

ISBl 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 
f = fMAX< 4 > 

“ u 


25 65 

25 55 

25 65 

25 45 



mA 

Com’l.f^ 

LA 


EaKul 

25 55 

25 35 

HjWfl 

Z Z 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX< 4 > 

Mil. fA 

40 135 

40 110 

40 135 

40 110 

40 125 

40 100 

40 125 

40 100 

40 125 

40 100 

mA 

Com’l.?^ 

LA 

40 115 

40 85 

40 110 

40 85 

40 110 

40 75 

40 110 

40 75 



ISB3 

Full Standby Current 
(Both Ports - All 

CMOS Level Inputs) 

Both Ports CEl and 

CER > Vcc -0.2V 

Vin > Vcc -0.2V or 
VlN < 0.2V, f - 0< 5 > 

«... SA 
MN. LA 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

- „ SA 

Com 1., . 
LA 

1.0 15 

0.2 4 

ESDI 

FW«]SgPfg 

BfjiHQifl 



ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs, 
f = 0< 5 >) 

One Port CEl or 

CER > Vcc -0.2V 

VlN > Vcc -0.2V or 
Vin < 0.2V 

Active Port Outputs 
Open, f = fMAX (4) 

.... SA 
Mil. 

LA 

40 120 

35 90 

40 115 

35 85 

40 110 

35 80 

40 110 

35 80 

40 110 

35 80 

mA 

„ „ SA 
Com 1. 

LA 

40 100 

35 75 

40 100 

35 75 

40 95 

35 70 

40 95 

35 70 

— — 


NOTES: 2689 tbl 06 

1 . V in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using 
■AC TEST CONDITIONS' of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7130LA/1DT7140LA 

Min. Typ. Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 


Mil. 

— 

100 

4000 

pA 



Vcc = 2.0 V, CE ;> Vcc -0.2 V 

Com'l. 

— 

100 

1500 

pA 

tCDR< 3 ) 

Chip Deselect to Data 
Retention Time 

Vin > Vcc -0.2V or Vin < 0.2V 


0 



ns 

tR< 3 ) 

Operation Recovery 

Time 



tRC< 2 ) 



ns 


NOTES: 2689tbi07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 


DATA RETENTION MODE 


\fcc 


CE 


4.5V 

K-tCDR 


77 ;^ 

‘ ' VlH 




Vdr > 2.0V 




Vdr 


5V 
tR 

/ V\\ 

VlH ^ 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2, 3 and 4 


2683 tbIOS 


12500 


DATA out 


7750 ; 


dp 100pF* 

(30pF for 20ns 
25ns, 30ns, 35ns, and 45ns) 


11s m 

Figure 1. Output Load 


5 V 


12500 


DATA OUT 


7750 S ± 5p p 


m 


Figure 2. Output Load 
(for tuz, tLZ, twz, and tow) 


BUSY or INT 


5V 



2700 


lOOpF* 


hi 


Figure 3. BUSY and INT 
Output Load 


2700 


BUSY or INT- 


4= 30pF* 


m 


"Figure 4. BUSY and INT 
Output Load (for 20ns, 25ns 
and 30ns versions) 


* Including scope and jig 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 5 ) 


Symbol 

Parameter 

7130x20< 2 ' 6 > 
7140 x 20< 2 - 6 > 
Min. Max. 

7130 x 25( 6 ) 
7140 x25( 6 ) 
Min. Max. 

7130x30(6) 
7140 x 30( 6 > 
Min. Max. 

7130 x 35 1 7 ) 
7140 x 351 7 ) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

”7?.-.....; 

30 

— 

35 

— 

45 

ns 

tACE 

Chip Enable Access Time 

— 

20 

— 

25 « 

• — 30 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— 

10 

— 

12 


15 

— 

25 

— 

30 

ns 

tOH 

Output Hold From Address Change 

0 

— 

0%. 

' 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z TimeO. 4 ) 

0 


% 0:;.% 

^ _ 

0 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Time* 1 ’ 4 ) 

— 

■■■ 8 


10 

— 

12 

— 

15 

— 

20 

ns 

tPU 

Chip Enable to Power Up Time! 4 ) 

o li. 

# V* 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time< 4 > 

— 

50 

— 

50 

— 50 

— 50 

— 

50 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 5 ) (Continued) 


B 

Parameter 

7130 x 55 
7140x55 
Min. Max. 

7130x70 

7140x70 

Min. Max. 

7130x90 
7140x90 
Min. Max. 

7130 

7140 

Min. 

X100 

X100 

Max. 

7130X120(3) 
7140X120( 3 ) 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

55 

— 

70 

— 

90 

— 

100 — 

120 

— 

ns 

tAA 

Address Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 

ns 

tACE 

Chip Enable Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 

ns 

tAOE 

Output Enable Access Time 

— 

35 

— 

40 

— 

40 

— 40 

— 

60 

ns 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

10 

_ 

10 

— 

10 

— 

ns 

tLZ 

Output Low Z Time O. 4 ) 

5 

— 

5 

— 

5 

— 

5 

— 

5 

__ 

ns 

tHZ 

Output High Z Time! 1 . 4 ) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 

ns 

tPU 

Chip Enable to Power Up Time( 4 ) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time< 4 ) 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 


NOTES: 2689toiio 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2, 3 and 4). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. *x* in part numbers indicates power rating (SA or LA). 

6. Not available in DIP packages, see 7030/40 data sheet. 

7. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE *^ 2 « 4 ) 


ADDRESS 


X 


-tRC- 


-tAA- 


-tOH- 


X 


-tOH- 


DATAout previous data valid DATA VALID =IXXX 
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IDT7130SA/LA AND IDT7140SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 





IDT71 30SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


Symbol 

Parameter 

7130 x20< 2 ' 8 ) 
7140 x20< 2 ' 8 > 
Min. Max. 

7130x25(8) 
7140x25(8) 
Min. Max. 

7130x30(8) 
7140 x 30 ( 8 > 
Min. Max. 

7130 X 35 < 9 ) 
7140x35( 9 ) 
Min. Max. 

7130x45 

7140x45 

Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time(5) 

20 

— 

25 

— 

30 

— 

35 

— 

45 

— 

ns 

tEW 

Chip Enable to End of Write 

15 

— 

20 

— 

25 

— 

30 — 

35 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25% 

1 — 

30 

— 

35 

— 

mrm 

tAS 

Address Set-up Time 

0 

— 

0 

0 % 

*— 

0 

— 

0 

— 

ns 

K2Z3HI 

Write Pulse Width < 6 ) 

15 

— 

20 ,-*-3: 

r 25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 — 

0 

— 

0 

— 

0 — 

ns 

tDW 

Data Valid to End of Write 

10 

— 

M2 — 

15 

— 

20 

— 

20 

— 

— 

tHZ 

Output High Z Time 0 • 4 ) 

— 

: :8 


10 

— 

12 

— 

15 

— 

20 

■ 

tDH 

Data Hold Time 

0 : 

If-*- ' 

0 

— 

0 

— 

0 

— 

0 

— 


twz 

Write Enabled to Output in High Z t 1 • 4 ) 

— 

8 

— 

10 

— 

12 

— 

15 

— 

20 

KTfl 

tow 

Output Active From End of Write (M) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

mm 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130x70 
7140x70 
Min. Max. 

7130 

7140 

Min. 

X 90 

X 90 

Max. 

7130X100 
7140X100 
Min. Max. 

7130 X 120 ( 3 > 
7140x1 20 (3) 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time< 5 ) 

55 

— 

70 

— 

90 - 

100 

— 

120 

— 

ns 

tEW 

Chip Enable to End of Write 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 

■a 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 

flESH 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

■QJHZ3R 

Write Pulse Width < 6 ) 

40 

— 

50 

— 

55 

— 

55 

— 

65 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

_ 

0 

— 

0 - 

0 

— 

ns 

tDW 

Data Valid to End of Write 

20 

— 

30 

— 

40 

— 

40 

— 

40 

— 

ns 

tHZ 

Output High Z Time 0. 4 ) 

— 

30 

— 

35 

— 

40 

— 

40 

— 40 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in High ZD- 4 ) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

50 

ns 

tow 

Output Active From End of Write C • 4 ) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1,2,3 and 4). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBAA + twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle”, Note 7) 

7. "x" in part numbers indicates power rating (SA or LA). 

8. Not available in DIP packages, see 7030/40 data sheet. 

9. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter! 1 ) 

| Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

> 

O 

U 

2 

> 

11 

pF 

Coinr 

Output Capacitance 

i VlN = OV | 

11 

P F 


1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) (1 ,2,3,7) 


ADDRESS 


OE 


CE 


R/W 


DATA OUT 


DATA IN 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)(1 ,2,3,5) 


ADDRESS 

CE 

R/W 


DATA in 


— > 

<« twc 

< i 

< 


« lAW H 




\ 

/ 

tWR 


* 1 AS ► < 1 E W ► 


\ 


-tDH ► 

4 tDW ► 


/ 


s 

IN 

/ 


2689 diw 10 


NOTES: 

1. R/W must be high during all address transition's. _ 

2. A write occurs during the overlap (tew or twp)_of a low CE and a low R/W. 

3. twa is measured from the earlier of CE: or R/W going high to the end of the write cyde. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cyde, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the spedfied twp. 
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IDT7130SA/LA AND 1DT7140SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 8 > 


Symbol 

Parameter 

7130 X20! 1 . 10 ) 
7140 x20< 1 - 10 > 
Min. Max. 

7130 X 25 < 10 ) 
7140 x 25 < 10 ) 
Min. Max. 

7130 X 30< 10 > 

7140 x 30« 10 > 
Min. Max. 

BH 

7130X45 
7140x45 
Min. Max. 

Unit 

BUSY TIMING (FOR MASTER IDT71 30 ONLY) | 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25 

— 30 

— 35 

— 

35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

18 

— 

20 

— 25 

— 30 

— 

35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

20 

— 25 

— 30 

— 

30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

18 

— 

20 

— 25 

— 25 

— 

25 




— 

45 

— 

50 

— : -s> 55 

— 60 

— 

70 

ns 

tDDD 

Write Data Valid to Read Data Delay^ 

— 

30 

— 

... 33 s 

— ' 33 

— 35 

— 

45 

ns 

tAPS 

Arbitration Priority Set-up Time ( 4 ) 

5 

— 

5 | - 

5 — 

5 — 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Data! 6 ) 

— 

Note 5 


/Note 5 

— Note 5 

— Note 5 

— 

Note 5 

ns 

BUSY INPUT TIMING (FOR SLAVE ID771 40 ONLY) 

ZEL 

tWB 

Write to BUSY Inputs 

0 : 

P %■ * 

0 

— 

0 — 

0 — 

0 

— 

ns 

tWH 

Write Hold After BUSY'?) 

12 

— 

15 

— 

20 — 

20 — 

20 

— 

■ns 

tWDD 

Write Pulse to Data Delay! 9 ) 

— 

45 

— 

50 

— 55 

— 60 

— 

70 

ns 

tDDD 

Write Data Valid to Read Data Delay! 9 ) 

— 

30 

— 

35 

— 35 

— 35 

— 

45 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 8 > 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130x70 

7140x70 

Min. Max. 

7130x90 

7140X90 

Min. Max. 

7130x100 
7140x100 
Min. Max. 

7130x120(2) 
7140x120(2) 
Min. Max. 

Unit 

BUSY TIMING (FOR MASTER IDT71 30 ONLY) 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

45 

— 

45 

— 50 

— 

60 

ns 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

— 

45 

— 50 

— 

60 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

35 

— 

35 

— 45 

— 50 

— 

60 

■m 

tBDC 

BUSY Disable Time to Chip Enable 

— 

30 

— 

30 

— 

45 

— 50 

— 

60 

ns 

tWDD 


— 

80 

— 

90 

— 

100 

— 120 

— 

140 

ns 

tDDD 


— 

55 

— 

70 

— 

90 

— 100 

— 

120 

ns 

tAPS 

Arbitration Priority Set-up Time! 4 ) 

5 

— 

5 

— 

5 

— 

5 — 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Data' 6 ) 

— 

Note 5 

— 

Note 5 

— 

Note 5 

— Note 5 

— 

Note 5 

ns 

BUSY INPUT TIMING (FOR SLAVE IDT7140 ONLY) 

tWB 

Write to BUSY Input' 6 ) 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

ns 

tWH 

Write Hold After BUSY!') 

20 

— 

20 

— 

20 — 

20 — 

20 

— 

ns 

tWDD 

wmamamsmmmm 

— 

80 

— 

90 

— 

100 

— 120 

— 

140 

ns 

tDDD 

Write Data Valid to Read Data Delay' 9 ) 

— 

55 

— 

70 

— 

90 

— 100 

— 

120 

ns 


NOTES: 2689 4.115 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7130 only)’. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoD-twp (actual) or tODD-tow (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7140 
Only)”. 

10. Not available in DIP packages, see 7030/40 data sheet. 

11. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY U.2.3) (FOR MASTER IDT7130 ONLY) 



4 two ► 


ADDRr ) 

( MATCH ) 

C 


sJ 

k : tWP *> 


R/Wr 


s 


/ 




DATA in R 


> 

£ VALID 



4 — tAPS* 1 ) — *| 




ADDRl XtN 


MATCH 


I 


tBDA ► 

| k tBDD ► 


busyl 



X 






DATA OUT L 


£ VALID 


k tDDD< 4 > *1 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1,2,3) (FOR SLAVE IDT7140 ONLY) 



•* two 


ADDRr y 

^ MATCH y 

< 


k twp ► 


R/Wr ^ 

S 

y 


tDH 


M 

DATA IN R 


K ^ > 

c 




ADDRL X 


MATCH 




r 


DATA out L 

X VALID 


4 tDDD *1 


NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuosly enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7140 ONLY) 


R/W 




BUSY 




-tWB- 


-tWP- 


X 


-tWH- 


X 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 


CEL VALID FIRST: 
ADDR 

LANDR. — S' 


ADDRESSES MATCH 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION™ 


LEFT ADDRESS VALID FIRST: 


-tRC OR twc- 


ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 



RIGHT ADDRESS VALID FIRST: 


-tRC OR twc- 


ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 






IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 3) 


Symbol 

Parameter 

7130 x 20 O. 4 ) 
7140 x 20 M 
Min. Max. 

7130 x 25 < 4 ) 
7140 x 25^ 
Min. Max. 

7130 x 30 < 4 ) 
7140 x 30< 4 > 
Min. Max. 

7130x35(5) 
7140x35(5) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

Interrupt Timing g 




AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


7130x70 
7140x70 
Min. Max. 


7130x55 

7140x55 

Symbol Parameter Min. Max 


Interrupt Timing 


tAS 


tWR 


tINS 


tINR 


NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. V in part numbers indicates power rating (SA or LA). 

4. Not available in DIP packages, see 7030/40 data sheet. 

5. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 


TIMING WAVEFORM OF INTERRUPT MODE (1 ’ 2) 

LEFT SIDE SETS INTr: 


7130x100 
7140x100 
Min. Max. 




RIGHT SIDE CLEAR INTr: 




NOTES: 

1. CEl = CEr = Vil 

2. INTl and INTr are reset (high) during power up. 


2689 drw 19 






























































IDT71 30SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MODE^« 2 > 

RIGHT SIDE SETS INTL: 



2680 drw 20 
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NOTES: 

1. CEl = CEr = Vil 

2. INTr and INTl are reset (high) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT RIGHT 



NOTE: 

1. No arbitration in IDT7140 (SLAVE). BUSY-IN inhibits write in IDT7140 (SLAVE). 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT7130/IDT7140 provides two ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any locations in memory. The IDT7130/ 
IDT7140 has an automatic power down feature controlled 
by CE. The CEjxintrols on-chip power down circuitry that 
permi ts the jespe ctive port to_go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its 
own Output Enable control (OE). In the read mode, the 
port's OE turns on the output drivers when set LOW. Non- 
contention READ/WRITE conditions are illustrated in Table 
1 . 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message c ente r) 
is assigned to each port. The left port interrupt flag (INTl) 
is set when the right port writes to memory location 3FE 
(HEX). The left port clears the interrupt by reading address 
location 3FE Likewise, the right port interrupt flag (INTr) is 
set when the left port writes to memory location 3FF (HEX) 
and to clear the interrupt flag (INTr), the right port must 
read the memory location 3FF. The message (8-bits) at 
3FE or 3FF is user defined. If the interrupt function is not 
used, address locations 3FE or 3FF are not used as 
mailboxes, but as part of the random access memory. Refer 
to Table II for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine which p ort has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note that the operation is invalid for the port 


that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
vali d before CE, on-chip control logic _arbitrates between 
CEl and CEr for access; or (2) if the CEs are low before 
an address match, on-chip control logic arbitrates between 
the left and right addresses for access (refer t o Table II). In 
either mode of arbitration, the delayed port's BUSY flag is 
set and will reset when the port granted access completes 
its operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible t hat on e will activate its BUSYl 
while another activates its BUSYr signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the “Busy Lock-Out" problom, IDT has dovolopod 
a MASTER/SLAVE approach whoro only ono arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the wri ting of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conve rsely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is resolved. 
This timing is inherent in all dual-port memory systems where 
more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a 
contention occurs, the write to the SLAVE will be inhibited 
due to BUSY from the MASTER. 



IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLES 

TABLE I - NON-CONTENTION 
READ/WRITE CONTROL* 3 4 * 




E0E3E1 

X 

H 

X 

X 

H 

X 

L 

L 

MM 

MM 

MM 

LH 

■a 

U 

MM 

NOTES: 


Function 


Z Port Disabled and in Power 
Down Mode ISB2 or ISB 4 


Z CEr = CEl >« H, Power Down 
Mode. Isbi or ISB 3 


DATAin Data on Port Written into Memory' 2 ) 


DATAour Data in Memory Output on Port 


Z High Impedance Outputs 
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1. A 0L-A9L* AqR-A9R 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see twDD and tnoo timing. 

4. H = HIGH, L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 



TABLE II - INTERRUPT FLAG * 1 * 4 * 



NOTES: 

1. Assumes BOSYl = BUSYr = H. 

2. If BDsYl = L, then NC. 


3. If BUSYr = L, then NC. 

4. H = HIGH, L = LOW, X = DON’T CARE, NC = NO CHANGE 


TABLE III - ARBITRATION ( 2 * 


Left Port 


CEl A0L-A9L 



Right Port 


CEr A0R-A9R 


H 


H 


Any 


* A0L-A9L 


* A 0 R-A 9 R 


Address Arbitration With CE Low Before Address Match 


LV5R 


RV5L 


Same 


Same 


CE Arbitration With Address Match Before CE 


= A0R-A9R 


= A0R-A9R 


= A0R-A9R 


LW5R = A0R-A9R 


NOTES: 

1. IRT Flags Don’t Care. 

2. X = DON’T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid > 5ns before right address. 
RV5L = Right Address Valid > 5ns~Before left address. 



Flags! 1 ) 

Function 

BUSYl 

BUSYR 

H 

H 

No Contention 

H 

H 

No Contention 

H 

H 

No Contention 

H 

H 

No Contention 



L-Port Wins 


R-Port Wins 


Arbitration Resolved 


Arbitration Resolved 


L-Port Wins 


R-Port Wins 


Arbitration Resolved 


Arbitration Resolved 


Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW2 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
























































































































1DT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


XXXX A 999 A 
Device Type Power Speed Package 


A 

Process/ 

Temperature 

Range 


BLANK Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


Plastic DIP 

Sidebraze DIP (600 mil) 
Plastic Leaded Chip Carrier 
48-Pin Leadless Chip Carrier 
52-Pin Leadless Chip Carrier 
Flatpack 


Commercial Only 


Military Only 


Speed in Nanoseconds 


Low Power 
Standard Power 


8K (1 K x 8-Bit) MASTER Dual-Port RAM 
8K (1 K x 8-Bit) SLAVE Dual-Port RAM 







Integrated Device Technology, Inc. 


CMOS DUAL-PORT RAM 

8K (IKx 8-BIT) 

PRELIMINARY 

IDT7030SA/LA 

IDT7040SA/LA 





FEATURES: 

• High-speed access 

— Military: 25/35/45ns (max.) 

— Commercial: 20/25/35ns (max.) 

• Low-power operation 
— IDT7030/40SA 

Active: 375mW (typ.) 

Standby: 6mW (typ.) 

— IDT7030/40LA 
Active: 375mW (typ.) 

Standby: 2mW (typ.) 

• MASTER IDT7030 easily expands data bus width to 16- 
or-more-bits using SLAVE IDT7040 

• On-chip port arbitration logic (IDT7030 only) 

• BUSY output flag on IDT7030; BUSY input on IDT7040 

• I NT flag for port-to-port communication 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Military product compliant to MIL-STD-883, Class B 


FUNCTIONAL BLOCK DIAGRAM 


DESCRIPTION: 

The IDT7030/IDT7040 are high speed 1Kx8 dual-port 
static RAMs. The IDT7030 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual- 
port RAM together with the IDT7040 "SLAVE" dual-port in 
1 6-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 1 6-or-more-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance 
technology, these devices typically operate on only 375mW 
of power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200pw 
from a 2V battery. 

The IDT7030/IDT7040 devices are packaged in 48-pin 
sidebraze or plastic DIPs. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 



1 . IDT7030 (MASTER ): BUS Y is open drain output and requires pullup resistor. 
IDT7040 (SLAVE): BUSY is input. 

2. Open drain output: requires pullup resistor. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElII 

1 

48 

□ CEr 

R/WlC 

2 

47 

□ R/Wr 

BUSYlL 

3 

46 

JBUSYr 

INTlC 

4 

45 

□ Aior 

OElC 

5 

44 

□ OEr 

AolC 

6 

43 

□ Aor 

AilC 

7 

42 

□ Air 

A2LC 

8 

41 

□ A2R 

A3LC 

9 

40 

□ A3R 

A4L C 

10 

39 

□ A4R 

A5L d 

11 

P48-1 38 

□ Asr 

GNDC 

12 

& 37 

□ Vcc 

A6L C 

13 

C48-2 36 

□ A6R 

A?lC 

14 

35 

□ A7R 

Asl C 

15 

34 

□ A8R 

A9L C 

16 

33 

□ A9R 

I/Ool C 

17 

32 

□ I/07R 

I/O 1L C 

18 

31 

□ I/06R 

I/O 2L C 

19 

30 

□ I/05R 

I/O 3L C 

20 

29 

□ I/04R 

I/04LC 

21 

28 

□ I/03R 

I/05L [I 

22 

27 

□ I/02R 

I/06L C 

23 

26 

□ 1/OlR 

I/07L C 

24 

25 

□ I/O0R 
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DIP 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS^) 


Symbol 

Rating 

Commercial 

Military 

waii 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

■ 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


2690 tbl 01 

NOTE: 

1. StressesgreaterthanthoselistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


E3 

BAf-VH 


Vcc 

Supply Voltage 

jEHil 


5.5 

MM 

GND 

Supply Voltage 

0 

MM 

0 

MM 

VlH 

Input High Voltage 

2.2 

— 


m a 

VIL 

Input Low Voltage 


— 

mm 

Kfl 
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NOTE: 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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CAPACITANCE (Ta = +25°C, f - 1.0MHz) 


Symbol 

ParameterO) 

Conditions 

Max. 

Unit 

ClN 

input Capacitance 

VlN = OV 

11 

PF 

COUT 

Output Capacitance 

< 

z 

H 

O 

< 

11 



1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7030SA 

IDT7040SA 

Min. Max. 

IDT7030LA 

IDT7040LA 

Max. Max. 

Unit 

■H 

Input Leakage 

Current 

VCC = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage 

Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 
(I/O 0 -I/O 7 ) 

Iol = 4.0mA 

— 

0.4 

— 

0.4 

H 

VOL 

Open Drain Output 

Low Voltage (BUSY, INT) 

Iol = 16mA 

— 0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE W (Vcc = 5.0V ± 10%) 







7030 x 20< 2 > 

7030 x 25 

7030 X 35 

7030 x 45< 3 > 


Symbol 

Parameter 

Test Conditions 

Version 

7040 x 20< 2 > 

7040 X 25 

7040 X 35 

7040 x 45(3) 

Unit 





Typ. Max. 

Typ. Max. 

Typ. Max. 

Typ. Max. 


ICC 

Dynamic Operating 

CE = Vil 

Mil. 

SA 

— 

— 

75 

300 

75 

280 

75 

270 



Current (Both Ports 

Outputs Open 

LA 

— 


75 

220 

75 

200 

75 

190 

mA 


Active 

f = fMAX <4) 

Com’l. 

SA 

75 

280 

75 

250 

75 

240 

— 

— 




LA 

75 

,T90.* 

75 

180 

75 

180 

— 

— 


ISBI 

Standby Current 


Mil. 

SA 

— 


25 

75 

25 

75 

25 

75 



(Both Ports - TTL 

■ , 

LA 

: : 


25 

55 

25 

55 

25 

55 

mA 


Level Inputs) 

m Hj ■ 

Com’l. 

SA 

25,, 

65 

25 

65 

25 

65 

— 

— 



LA 

25 

45 

25 

45 

25 

45 

— 

— 


ISB2 

Standby Current 

CELorCER>ViH 

Mil. 

SA 

— c 


50 

180 

46 

170 

40 

160 



(One Port - TTL 

Level Inputs) 

Active Port Outputs 
Open, f = fMAX (4) 

LA 

— *5: 


50 

140 

46 

130 

40 

125 

mA 


Com’l. 

SA 

50- 

180 

50 

170 

46 

155 

— 

— 

■ 



LA 

50: 

130 

50 

120 

46 

110 

— 

— 


ISB3 

Full Standby Current 

Both Ports CEl and 

Mil. 

SA 

— 

s — 

1.2 

40 

1.2 

35 

1.0 

35 



(Both Ports - All 

CEr > Vcc -0.2V 

LA 

LLi-s: 

1 — 

0.4 

10 

0.4 

10 

0.2 

10 

mA 


CMOS Level Inputs) 

Vin > Vcc -0.2V or 

Vin < 0.2V, f = 0 <5) 

Com’l. 

SA 

MM 

mm 

1.2 

15 

1.2 

15 







LA 


19 

0.4 

4 

0.4 

4 

— 

— 


ISB4 

Full Standby Current 

One Port CEl or 

Mil. 

SA 

£J- 

— 

50 

170 

45 

150 

40 

140 



(One Port - All 

CEr > Vcc -0.2V 

LA 

gffisF 2 " 

— 

46 

135 

42 

115 

35 

105 

mA 


CMOS Level Inputs, 

Vin > Vcc -0.2V or 

Com’l. 

SA 

50 

160 

50 

150 

45 

135 

— 

— 


f = 0< 5 >) 

Vin < 0.2V Active Port 
Outputs Open, f = fMAX (4) 

LA 

46 

125 

46 

115 

42 

105 
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1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tnc, and using “AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7030LA/IDT7040LA 

Min. Typi 1 ) Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 


Mil. 

— 

100 

4000 

pA 



Vcc - 2.0V, CE > Vcc -0.2V 

Com’l. 

— 

100 

1500 

pA 

tCDR< 3 > 

Chip Deselect to Data 
Retention Time 

VlN £ Vcc -0.2V or Vin < 0.2V 


0 



ns 

tRP) 

Operation Recovery 

Time 



tRC<2> 



ns 


NOTES: 2690ibi07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cyde Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM AC TEST CONDITIONS 
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5V 


12500 


DATA out 


7750 > r~ 30pF* 


ft! 


Figure 1. Output Load 
5V 


2700 


BUSY or INT - 


r: 30pF* 


m 


Figure 3. BUSY and INT 


Output Load 


DATA OUT 


7750 ; 


5 V 


12500 


m 


=r 5 P p 


Figure 2. Output Load 
(for tHZ, tiz, twz, and tow) 
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* Including scope and jig 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 5 * 


Symbol 

Parameter 

7030x20( 2 > 
7040 X 20<2> 
Min. Max. 

7030 X 25 
7040 x 25 
Min. Max. 

7030 X 35 
7040 x 35 
Min. Max. 

7030 X 45< 3 > 
7040 x 45 (3) 
Min. Max. 

Unit 

Read Cycle 

tRC 

1 Read Cycle Time 

1 20 - 1 

1 25 - 1 

1 35 —1 

1 45 — j 

1 ns 


Address Access Time 


Chip Enable Access Time 


Output Enable Access Time 


Output Hold From Address Chanae 


Output Low Z Time “ - 4 > 


Output High Z Time 


Chip Enable to Power Up Timet 4 ) 


tPD I Chip Disable to Power Down Time 


NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x" in part numbers indicates power rating (SA or LA). 





0 — 

0 — 

— 15 

— 20 

0 — 

0 — 

— 50 

— 50 



TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE {1 ’ 2 > 4) 


ADDRESS 



DATAout PREVIOUS DATA VALID 


VALID DATA 
































































IDT7030SA/LA AND IDT7040SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 




IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 7 * 


Symbol 

Parameter 

7030 X 20 < 2 > 
7040 X 20< 2 > 
Min. Max. 

7030 X 25 
7040 X 25 
Min. Max. 

7030 X 35 
7040 x 35 
Min. Max. 

7030 X 45< 3 > 
7040 X 45< 3 > 
Min. Max. 

Unit 

Writs Cycle 

— 

Write Cycle Time! 5 ) 

20 , — 

25 

— 

35 

— 

45 

_ 

ns 

tEW 

Chip Enable to End of Write 

15 

4— 

20 

— 

30 — 

35 

— 

ns 

tAW 

Address Valid to End of Write 

15 S 

,4; — 

20 

— 

30 

— 

35 

_ 

MSM\ 

tAS 

Address Set-up Time 

0 ? 

4— 

0 

_ 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width! 6 ) 

1544- 

20 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

o 

4 — 

0 

— 

0 - 

0 

— 

ns 

tDW 

Data Valid to End of Write 

10;;:: 

4 — 

12 

— 

20 

— 

20 

— 

ns 

tHZ 

Output High Z TimeCM) 

— 

4' 8 

— 10 

— 

15 

— 

20 

13 

tDH 

Data Hold Time 


! — 

0 — 

0 - 

0 

— 

ns 

twz 

Write Enabled to Output in High Z! 1 - 4 ) 


4 8 

— 

10 

— 

15 

— 

20 

ns 

tow 

Output Active From End of Write U- 4 ) 

0,4 

• — 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 2690 tbi 10 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = Ibaa + twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle", Note 7) 

7. “x“ in part numbers indicates power rating (SA or LA). 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) 0.2, 37) 


ADDRESS ^ 

•* two ► 

< " > 

< 




l 

ifVMHi 




4 tAW H 




^ 

11 




— ^ 1 

SR1E 


R/W 

\ , 


I 

U twz< 6 > * 


■* tow H 


DATA out — ^ 

(4) N_ 


GH> 

_ / 



n 


< tDW ► 

/ 

< tDH • 

\ 

i 




“C 

/ 

1 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (1 - 2 ’ 3 ’ 5) 



4 twc ► 


ADDRESS y 

> 

( 


4 tAW H 



CE 

_ ^ 

/ — 

tWR 





R/W 

\ 

/ 

tfM_l iJ 



S" 

V 


< 

> 
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NOTES: 

1 . R/W must be high during all address transitions. _ 

2. A write occurs during the overlap (t£w or twp)_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 8 ) 


Symbol 

Parameter 

7030 x 200) 
7040 x 200> 
Min. Max. 

7030 X 25 
7040 x 25 
Min. Max. 

7030 X 35 
7040 X 35 
Min. Max. 

7030 X 45< 2 > 
7040 X 45(2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT7030 Only) 

tBAA 

BUSY Access Time to Address 

— 

20 

- 25 

— 

35 

— 35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

.. 18 

— 

20 

— 

30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

£;2o 

— 

20 

— 30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

■*■518 

— 

20 

— 25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay ( 3 > 

— j 

!l:45 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay ( 3 > 

— £ 

v!530 

— 

35 

— 

45 

— 55 

ns 

tAPS 

Arbitration Priority Set-up Time ( 4 > 

5 : 

s — 

5 

— 

5 

— 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data< 5 ) 


Note 5 

— Note 5 

— Note 5 

— Note 5 


Busy Input Timing (For Slave IDT7040 Only) 

tWB 

Write to BUSY Input < 6 ) 

of! 

_ 

0 

— 

0 

0 — 

ns 

tWH 

Write Hold After BUSY l/) 

12!;! 

— 

15 

— 

20 

— 

20 — 

ns 

tWDD 

Write Pulse to Data Delay (9) 

— 

45 

— 

50 

— 

60 

— 70 

■K 

tDDD 

Write Data Valid to Read Data Delay (9) 

— 

30 

— 

35 

— 

45 

— 55 

ns 


1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7030 only)’. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0. twoD-twP (actual) or tDDD-tow (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. *x" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7040 
Only)". 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY* 1 ’ 2 - 3 * (FOR MASTER IDT7030 ONLY) 



2690drw09 

NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY f 1 > 2 * 3 ) (FOR SLAVE IDT7040 ONLY) 



NOTES: 2 C 90 diwio 

1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FORMASTER IDT7030 ONLY) 

CEL VALID FIRST: 


ADDR 

LANDR. 


ADDRESSES MATCH 



BUSYr 

CER VALID FIRST: 


ADDRESSES MATCH 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION 
(FOR MASTER IDT7030 ONLY) 


2690 drw 13 

, 0) 


LEFT ADDRESS VALID FIRST: 

■« tRC OR twc 

\DDR L ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 



RIGHT ADDRESS VALID FIRST: 

■* tRC OR twc 

DR r * — ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 



\* tBAA ►] 


h tBDA ► 


BUSYl ^ 

L 

/ 


NOTE: 

1. CEl = CEr = Vil 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 3 ) 


Symbol 


Parameter 


Interrupt Timing 


tAS 


tWR 


tINS 


tlNR 


Address Set-up Time 


Write Recovery Time 


Interupt Set Time 


Interupt Reset Time 


7030 X 200) 

7040 x 20 <1) 
Min. Max. 


0 — 
20 

£ 1 ' 20 


7030 x 25 

7030 x 35 

7030 x 45(2) 


7040 X 25 

7040 x 35 

7040 x 45< 2 > 


Min. Max. 

Min. Max. 

Min. Max. 

Unit 


_0 

0 



— 0 

~ ~~| 0 

35 — 

35 — 


— ns 

— ns_ 

40 ns_ 

40 ns 
































IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MODE t 1 * 2 > 

RIGHT SIDE SETS INTL: 



2690 drw IB 


LEFT SIDE CLEARS INTl: 
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NOTES: 

1. CEl = CEfl = Vil 

2. INTr and INTl are reset (high) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

left right 



2690 drw 20 

NOTE: 

1. No arbitration in IDT7040 (SLAVE). BUSY-IN inhibits write in IDT7040 (SLAVE). 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7030/IDT7040 provides two ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any locations in memory. The IDT7030/ 
IDT7040 has _an automatic power down feature controlled 
by CE. The CE controls on-chip power down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's 
OE turns on the output drivers when set LOW. Non- 
contention READ/WRITE conditions are illustrated in Table 
1 . 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTl) 
is set when the right port writes to memory location 3FE 
(HEX). The left port clears the interrupt by reading address 
location 3FE (HEX). Likewise, the right port interrupt flag 
(INTr) is set when the left port writes to memory location 
3FF (HEX) and to clear the interrupt flag (INTr) the right 
port must read the memory location 3FF. The message (8- 
bits) at 3FE or 3FF is user defined. If the interrupt function 
is not used, address locations 3FE or 3FF are not used as 
mailboxes, but as part of the random access memory. Refer 
to Table II for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine which p ort has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
importan t to no te that the operation is invalid for the port 
that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 


Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
vali d before CE, on-chip control logic_arbitrates between 
CEl and CEr for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer to Table II). In 
either mode of arbitration, the delayed port’s BUSY flag is 
set and will reset when the port granted access completes 
its operation. 


DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-b'rts in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible t hat one will activate its BUSYl 
while another acitivates its BUSYr signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMS in width, the wri ting of 
the SLAVE RAMS must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conve rsely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is resolved. 
This timing is inherent in all dual-port memory systems where 
more than on chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a 
contention occurs, the write to the SLAVE will be inhibited 


due to BUSY from the MASTER. 


D 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE 1 - NON-CONTENTION 
READ/WRITE CONTROL* 4 * 


Left Or Right Port! 1 ) 

Function 

R/W 

CE 

OE 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode ISB 2 or ISB4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 

Mode, Isbi or ISB3 

mm 

L 

mm 

DATAin 

Data on Port Written into Memory! 2 ) 

mm 

mm 

mm 

DATAout 

Data in Memory Output on Port! 3 ) 

■a 

L 

mm 

z 

High Impedance Outputs 


2690 tbl 13 

NOTES: 

1. A ol - Ao l * Apr - Apr 

2. If BUSY = L, data is not written. 

3. If BUSY 1 = L, data may not be valid, see twoo and tDDD timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


TABLE II - INTERRUPT FLAG (1 ’ 4) 


Left Port Right Port 

Function 

R/Wl 

CEL 

OEL 

Aol - A9L 

intl 

R/Wr 

CEr 

OEr 

Aol - A9R 

INTr 

L 

L 

X 

3FF 

X 

X 

X 

X 

X 

l< 2 > 

III! Illlll iHIIII 

X 

X 

X 

X 

X 

X 

L 

L 

3FF 

HO) 

lamraiuim 

X 

X 

X 

X 

L(3) 

L 

L 

X 

3FE 

X 

■ IIHIIIl ill II 1 — 

X 

L 

L 

3FE 

H(2) 

X 

X 

X 

X 

X 

Reset Left INTl Flag 


NOTES: 2690 ibi i4 

1. Assume BUSYl = BDSYr = H. 

2. If BOSY l = L, then NC. 

3. If BUSYr = L, then NC. 

4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE. 


TABLE II - ARBITRATION 0, 2) 


Left Port 

Right Port 

Flags! 1 ) 

Function 

CEl 

Aol - A9L 

CEr 

Aor - A9R 

BUSYL 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* AOR - A9R 

L 

* Aol - A9L 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= AOR - A9R 

LL5R 

II 

> 

O 

r~ 

> 

r - 

H 

L 

L-Port Wins 

RL5L 

= Aor - A9R 

RL5L 

_j 

CD 

< 

_l 

O 

< 

II 

L 

H 

R-Port Wins 

LW5R 

= Aor - A9R 

LW5R 

_l 

< 

o 

< 

II 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - A9R 

LW5R 

_i 

CT> 

< 

o 

< 

II 

L 

H 

Arbitration Resolved 


NOTES: 2690 #3ii5 

1 . fNT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid > 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 





HIGH-SPEED 
IK x 9 DUAL-PORT 
STATIC RAM WITH BUSY 


PRELIMINARY 

IDT7010S/L 

IDT70104S/L 


FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

— IDT7010/70104S 
Active: 400mW (typ.) 

Standby: 7mW (typ.) 

— IDT701 0/701 04L 
Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could 
be used as the parity bit. 

• MASTER IDT7010 easily expands data bus width to 18 
bits or more using SLAVE IDT70104 chip. 

• On-ch ip port arbitration logic (IDT7010 only) 

• BUSY output flag on MASTER; BUSY input on SLAVE 

• Battery backup operation — 2V data retention 

• TTL compatible, signal 5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7010/IDT70104 are high-speed IK X 9 dual-port 
static RAMs. The IDT701 0 is designed to be used as a stand- 


alone 9-b'it dual-port RAM or as a “MASTER” dual-port RAM 
together with the IDT70104 “SLAVE” dual-port in 18-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 18-bit or wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, asyn- 
chronous access for reads or writes to any location in memory. 
An automatic power down feature controlled by CE permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

The devices utilize a 9-bit wide data path to allow for control/ 
data and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT’sCEMOS™ high-performance tech- 
nology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 200pW from a 2V battery. 

The I DT70 1 0/1 DT70 1 04 devices are packaged in 48-pin 
sidebrazed or plastic DIPs, 48-pin LCCs and 48-pin flatpacks. 
The military devices are processed 1 00% in compliance to the 
test methods of MIL-STD-883, Method 5004. 


FUNCTIONAL BLOCK DIAGRAM 



©1990 Integrated Device Technology, Inc. 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


1 

W 

48 

□ 

CEr 

2 


47 

□ 

R/Wr 

3 


48 

□ 

BUSYl 

4 


45 

□ 

A9R 

5 


44 

□ 

OEr 

6 


43 

□ 

Aor 

7 


42 

□ 

Air 

8 


41 

□ 

A2R 

9 


40 

□ 

A3R 

10 


39 

□ 

A4R 

11 

C48-2 

38 

□ 

Asr 

12 

& 

37 

□ 

Vcc 

13 

P48-1 

36 

□ 

A6R 

14 


35 

□ 

A 7R 

15 


34 

□ 

A8R 

16 


33 

□ 

I/O 8R 

17 


32 

□ 

I/O 7R 

18 


31 

□ 

I/O 6R 

19 


30 

□ 

I/O 5R 

20 


29 

□ 

I/O 4R 

21 


28 

□ 

I/O 3R 

22 


27 

□ 

I/O 2R 

23 


26 

□ 

I/O 1R 

24 


25 

□ 

I/O OR 


48-PIN DIP 
TOP VIEW 
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48-PIN LCC/FLATPACK 
TOP VIEW 


ABSOLUTE MAXIMUM RATINGS {1) 


IHWiUWI 

Rating 

Com’l. 

Mil. 

iron 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2651 tbIOl 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Eg 

1233 

EH 

Vcc 

Supply Voltage 

ESI 

El 


V 

GND 

Supply Voltage 

0 

0 

■mi 

V 

VlH 

Input High Votage 

mrm 

- 

E3 

mm 

VlL 

Input Low Voltage 

gram 

- 

El 

v 


NOTE: 2651 Ibl 02 

1 . Vn (min.) = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

E3 

Vcc 

Military 

-55°C to +125°C 

EH 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

701 OS 

701 04S 

701 0L 

701 04L 

Unit 


[52231 

mm 


■■ 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to VCC 

— 

mm 

— 

5 

WSJ 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

in 

VOL 

Output Low Voltage (l/Oo - I/Os), BUSY 

Iol = 4mA 

— 

0.4 

— 

0.4 

D 

VOH 

Output High Voltage (l/Oo - I/Os), BUSY 

Ioh = -4mA 

El 

— 

El 

— 

D 
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DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 







7010x25 <2) 

7010 x 35 

7010x45 

7010x55 

7010x70 (3) 




Test 



70104 x 25 (2) 

70104 x 35 

70104x45 

70104x55 

70104 x 70 (3 > 


Symbol 

Parameter 

Condition 

Version 


E3S 


EH3I 

rukvjw 

raa 


EH3 


BT9 


Unit 

Ice 

Dynamic 

CE< VlL 

Mil. 

m 

— 

— 

80 

300 

75 

fSEI 

70 

285 

65 

275 

mA 


Operating 

Outputs Open 


a 

— 

— 

80 

220 

75 


70 

205 

65 

200 



Current (Both 

f = fMAX (4) 

Com’l. 

S 

75 

260 

75 


75 

245 

70 

235 

— 

— 



Ports Active) 



L 

75 

190 

75 

ifjl 

75 

170 

70 

160 

— 

— 


ISBI 

Standby 

CEl and 

Mil. 

a 

— 

— 

25 

80 

25 

80 

25 

80 

25 

65 

mA 


Current (Both 

CEr > Vih 


a 

— 

— 

25 

60 

25 

60 

25 

60 

25 

55 



Ports — TTL 

f = fMAX (4) 

Com'l. 

s 

25 

65 

25 

65 

25 

65 

25 

65 

— 

— 



Level Inputs) 



L 

25 

45 

25 

45 

25 

45 

25 

45 

— 

— 


ISB2 

Standby 

CEL or 

Mil. 

S 

— 

— 

50 

190 

45 

170 

40 

170 

40 

mg 

mA 


Current (Both 

CEr > Vih 


L 

— 

— 

50 

145 

45 

140 

40 

140 

40 

Ikll 



Ports — TTL 

Active Port 

Com’l. 


50 

175 

El 

160 

45 

EE 

40 

140 

■ 

n 



Level Inputs) 

Outputs Open, 

f = fMAX (4) 



50 

125 

1 

115 

45 

1 

40 

95 




ISB3 

Full Standby 

Both Ports CEl 

Mil. 


n 


1.2 

30 

1.0 

3q 

1.0 

30 

1.0 

30 

mA 


Current (Both 

and CEr > 





0.4 

10 

0.2 

10 

0.2 

10 


10 



Ports — All 

Vcc - 0.2V 



Wm 








EH 




CMOS Level 

VlN S Vcc 

Com'l. 

S 

ng 

15 

1.0 

15 

HI 

15 

IQ 

15 

jfl 

B 



Inputs) 

-0.2V or Vin 
< 0.2V, f = 0 (5) 


L 

m 

5 

0.4 

5.0 


5.0 

1 

5.0 


1 


ISB4 

Full Standby 

One Port CEl 

Mil. 


■ 

B 

47 

170 

45 

160 

40 

155 

40 

150 

mA 


Current (One 

or CEr > Vcc 





44 

130 

42 

125 

35 

120 

35 

115 



Port — All 

- 0.2V, Vin > 















CMOS Level 

Vcc - 0.2V or 















Inputs) 

Vin < 0.2V 

Com'l. 

S 

50 

155 

45 

m 

H 

M 

H 

127 

u 

n 




Active Port 


L 

46 

120 

42 

Rg 

Eg 


Eg 

95 






Outputs Open, 

f = fMAX (4) 






i 

■ 

■ 

■ 


■ 

■ 



NOTES: 2651 t>i os 

1. “x" in part numbers indicates power rating (S or L). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 


Symbol 

Parameter 

Test Condition 

7010L/70104L 

Unit 

Min. 


Max. 

Vdr 

Vcc for Data Retention 



2.0 

— 

— 

a 

ICCDR 

Data Retention Current 

Vcc = 2.0 V, CE > Vcc - 0.2V 

Mil. 

— 

100 

4000 





Com’l. 

— 

100 

1500 


tCDR <3) 

Chip Deselect to Data Retention Time 

Vin > Vcc - 0.2V or Vin < 0.2V 


0 

— 

— 


tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

E9 


NOTES: 265itbi06 

1 . Vcc = 2V, Ta = +25°C 

2. tRc = Read Cyde Time 

3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 


Vcc 


CE 



4.5V ■ 

•*— tCDR — 1 

777 / 77/7 7 

VlH 




DATA RETENTION MODE 
Vdr ^ 2.0V 


Jf 


4.5V 
— tR 


Vdr 


^wwwwm 


2651 drw04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 


2651 Ibl 07 


5V 


DATAout- 


:30pF* 


DATAout- 


12500 


/77 

Figure 1. Output Load 


7750 > =F 5 P p 


/yy 2651 drw06 

Figure 2. Output Load (for tHZ, tLZ, tWZ, and tOW) 




BUSY 



S77 


Figure 3. BUSY Output Load 

'Induding scope and jig. 


2651 drw07 
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IDT7010S/L, IDT701 04S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 


Symbol 

Parameter 

7010 x 25 <2) 
70104 x 25 i2) 

7010x35 

70104 X 35 

7010x45 

70104 X 45 

7010x55 

70104 x 55 

7010x70 (3) 
70104 x70 (3) 

Unit 

mmmm 

ixTTymxEni 




Read Cycle 

tRC 

Read Cycle Time 

25 

— 


— 

o 

— 


— 

El 

— 


tAA 

Address Access Time 

— 

25 

— 

35 

— 

E3 

— 

55 

— 

70 

ns 

tACE 

Chip Enable Access Time 

— 

25 

— 

35 

— 

■a 

— 

55 

— 

70 

ns 

tAOE 

Output Enable Access Time 

— 

12 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time* 1, 4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

_ 

ns 

tHZ 

Output High ZTime* 1,4) 

— 

10 

— 

15 

— 


— 

30 

— 

35 

ns 

tPU 

Chip Enable to Power Up Time* 4 * 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time* 4 * 

— 


— 

50 

— 


— 

50 

— 

EH 

ns 


NOTES: 265itb< 08 

1 . Transition is measured ±500mV from low or high impedance voltage with load {Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x" in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 - 2 - 4) 


ADDRESS 


DATAout 


) 

•« tRC ► 

£ i 

/ 

\ ' 


■* tAA 

-* tOH ^ 



k ton — ► 


PREVIOUS DATA VALID ) 

m 

(■ DATA VALID )< 

xxxxxxxxxxxxx 


2651 drw 09 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



NOTES: 

1. R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


Symbol 

Parameter 

7010 x 25 (2) 
70104 x 25< 2 * 

7010x35 

70104x35 

7010x45 

70104x45 

7010 X 55 

70104 x 55 

7010 x 70* 3 * 
70104 x 70< 3 * 

Unit 






Write Cycle 

twc 

Write Cycle Time* 5 * 

25 

— 

35 

— 

is 

— 


— 

70 

— 


tEW 

Chip Enable to End of Write 

20 

— 

E3 

— 


— 

KM 

— 


— 

mm 

tAW 

Address Valid to End of Write 

20 

— 

30 

— 


— 

m 

— 

50 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width* 6 * 

20 

— 

30 

— 


— 

Q 

— 

50 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

m 

tDW 

Data Valid to End of Write 

mm 

— 

E9 

— 

E9 

— 

ill 

— 


— 


tHZ 

Output High ZTime* 1,4 * 

~ 

■9 

— 

15 

— 

20 

— 


— 

35 


tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


twz 

Write Enabled to Output in High Z* 1, 4 * 

— 

KM 

— 

15 

— 

20 

— 


— 

35 

wm 

tow 

Output Active From End of Write* 1, 4 * 

0 


0 

— 

0 

— 

0 

— 

0 

— 

EM 


NOTES: 265itbi09 

1 .Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTE Ft/S LAVE combination, twc = tBAA + twp. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 

7. “x" in part numbers indicates power rating (S or L). 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter*' 1 

j Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

< 

z 

II 

o 

< 

11 

pF 

COUT 

Output 

Capacitance 

VOUT = 0V 

11 

PF 


NOTE: 2651 bi io 

1 . This parameter is determined by device characterization but is not 
production tested. 


H 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 , (R/W CONTROLLED TIMING) (1 * 2> 3> 7) 



2651 drwtl 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (1 * 2 ’ 3 ’ 5) 



2651 drw 12 

NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. Duringjthis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or twz + tDW to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during as R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 






IDT7010S/L, IDT701 04S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8) 


Symbol 

Parameter 

70101 x 25 (1) 
70105 x 25 n) 

70101 x 35 
70105 x 35 

70101 x 45 
70105 x 45 

70101 x 55 
70105 x 55 

70101 x70 (2) 
70105 x70 (2) 

Unit 

IMHB 

Max. 

Min. 

Max. 


Max. 


Max. 

Min. 


Busy Timing (For Master IDT701 0 Only) 

tBAA 

BUSY Access Time to Address 

— 

25 

— 

35 

— 

35 

— 

45 

. — 

O 


tBDA 

BUSY Disable Time to Address 

— 

20 

— 

30 

— 

35 

— 

40 

— 

o 


tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

30 

— 

30 

— 

35 

— 


US 

tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

25 

— 

25 

— 

30 

— 


H 

tWDD 

Write Pulse to Data Delay* 3 * 

— 

50 

— 

60 

— 

70 

— 

80 

— 



tDDD 

Write Data Valid to Read Data Delay* 3 * 

— 

35 

— 

45 

— 

55 

— 

65 

— 

m 


tAPS 

Arbitration Priority Set-up Time* 4 * 

5 

— 

5 

— 

5 

— 

5 

— 

5 


29 

tBDD 

BUSY Disable to Valid Data* 5 * 

— 

Nose 5 

— 

Nose 5 

— 

Note 5 

— 

Note 5 

— 

^•jjH 


Busy Input Timing (For Slave IDT701 04 Only) 

tWB 

Write to BUSY Input* 6 * 

0 

— 

0 

— 

0 

■ — 

0 

— 

0 

— 


tWH 

Write Hold After BUSY* 7 * 

15 

— 

20 

— 

20 

— 

20 

— 

20 

— 


tWDD 

Write Pulse to Date Delay* 9 * 

— 

50 

— 

60 

— 

70 

— 

80 ’ 

— 

El 


tDDD 

Write Data Valid to Read Data Delay* 9 * 

— 

35 

— 

45 

— 

55 

- 

65 

— 

E| 



NOTES: 2651 tom 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +125‘ , C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For MASTER IDT7010 only)". 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoo - twp (actual) or (ddd - tDW (actual). 

6. To ensure that a write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY Port-to-port Delay (For SLAVE 
IDT70104 only)". 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY* 1 ’ 2) 3) 
(FOR MASTER IDT7010 ONLY) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


BUSYl 


DATAoutl 



•» twc ► 


) 

( MATCH ) 






\ 7 



L 


< tDW * 

tDH 




> 

VALID 

) 


-J 

tAPS 

[- 







r 

\1 


MATCH 


r 

) 

-J 

tBDA 

H tBDD ► 



X 

7 

r 




' 



) 

^ VALID 


•4 tDDD (4) ► 



NOTES: 


1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to, in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LOW for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY* 1 ’ 2 ’ 3) 
(FOR SLAVE IDT70104 ONLY) 

m : twc h 


ADDRr 



MATCH 


X 


R/Wr 




DATAinr 


ADDRl 


X 


-twp- 


I 


J\ 


tDH 


VALID 


X 


MATCH 


DATAout l 



h* tDDO 1 


X 


NOTES: 

Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 
Write Cycle parameters should be adhered to, in order to ensure proper writing. 
Device is continuously enabled for both ports. 


VALID 


2651 drw 14 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 
(FOR SLAVE IDT70104 ONLY) 


R/W 


BUSY 



/ 


tWH 


2651 drw 15 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 


CEl Valid First: 


ADDR 
LAND R 


X 


ADDRESSES MATCH 


CEl 


CEr 


BUSYr 


\ 

<-tAPS-* 

\ 

* tBAC 



■*) k tBDC 

X 



CEr Valid First: 


ADDR YT 

LAND R A_ 


ADDRESSES MATCH 


X 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^ 

Left Address Valid First: 



** tRC OR twc ► 


ADDRl ) 

£ ADDRESSES MATCH ) 

(• ADDRESSES DO NOT MATCH )( 


tAPS | 

*- 


ADDRr ) 

/ 

X 


* tBAA H 

•* tBDA H 


BUSYr 

Right Address Valid First: 


1 


JF 



« tRC OR twc ► 


ADDRr } 

£ ADDRESSES MATCH )j 

(■ ADDRESSES DO NOT MATCH X 

J 

1 tAPS 



ADDRL ) 

1 

\ 

X 


■* tBAA H 

<• tBDA H 


BUSYl 


NOTE: __ 

1. CEl = CEr = Vil 


X 


/ 


i 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT701 0/701 04 provides two ports with separate 
control, address and I/O pins that permit independent 
access for reads or writes to any location in memory. The 
IDT701 0/701 04 has an _automatic power down feature 
controlled by CE. The CE controls on-chip power down 
circuitry that permits the respective port to go into a standby 
mode when not selected (CE high). When a port is enabled, 
access to the entire memory array is permitted. Each port has 
its own Output Enable control (OE). In the read mode, the 
port’s OE turns on the output drivers when set LOW. 
Non-contention READ/WRITE conditions are illustrated in 
Table I. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match to 5ns minimum and det ermine which port has 
access. In all cases, an active BUSY flag will be set for the 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
imp ortant t o note that the operation is invalid for the port that 
has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 


valid before CE, on-chip control logic arbitrates between CEl 
and CEr for access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (ref er to Ta ble II). In either mode 
of arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses tor each chip arrive a t the same time, it is 
possible that on e will activate its BUSYl while another acti- 
vates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach where only one h ardwar e arbi- 
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage overothersystems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed, until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse 
must extend a hold time past BUSY to ensure that a write takes 
place afterthe contention is resolved. This timing is inherent 
in all dual-port memory systems where more than than one 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inherited due to 
BUSY from the MASTER. 


18-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT 


NOTE; 

1. No arbitration in IDT70104 (SLAVE). BUSY-IN inhibits write in IDT70104 (SLAVE). 


RIGHT 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I. NON-CONTENTION READ/WRITE 
CONTROL* 4 * 


Left or Right Port (1) 

Function 


m 

m 

Do-8 

X 

H 

X 

Z 

Port Disabled and in Power 

Down Mode, ISB 2 or ISB4 

X 

H 

X 

Z 

CEr = CEl = H, Power Down 

Mode, Isbi or ISB3 

L 

L 

D 

DATAin 

Data on Port Written Into Memory* 2 ^ 

O 

L 

L 

DATAout 

Data in Memory Output on Port^ 

o 

L 

D 

z 

High Impedance Outputs 


NOTES: 2651 tbl 12 

1 . A OL — A9 L * AOR - A9R 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see tWDD and Iddd timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


TABLE II. ARBITRATION* 1 ) 


Left Port 

Right Port 

Flags 

Function 

CEL 

Aol - A9L 

CEr 

Aor - A9R 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor - A9R 

L 

* Aol - A9L 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor - A9R 

LL5R 

CD 

< 

1 

_J 

O 

< 

II 

H 

L 

L-Port Wins 

RL5L 

= Aor - A9R 

RL5L 

CD 

< 

1 

_J 

O 

< 

II 

L 

H 

R-Port Wins 

LW5R 

- Aor - A9R 

LW5R 

= Aol - A9L 

H 

L 

Arbitration Resolved 

LW5R 

- Aor - A9R 

LW5R 

= Aol - A9L 

L 

H 

Arbitration Resolved 


NOTES: 

1 . X = DON'T CARE, L = LOW. H = HIGH 
LV5R = Left Address Valid 2 5ns before right address. 
RV5L = Right Address Valid 2 5ns before left address. 


2651 tbl 13 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW 2 5ns before Left CE. 

LW5R = Left and right CE = LOW within 5ns of each other. 
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IDT7010S/L, IDT70104S/L 

HIGH SPEED 1 K X 9 DUAL PORT STATIC RAM WITH BUSY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXXX 


XX 



Blank 

B 


P 

C 

L48 

F 


25 

35 

45 

55 

70 

L 

S 


Commercial (0°C to +70°C) 

Military (~55°Cto +125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
LCC 
Flatpack 


Commerical Only 'j 

Military Only J 

Low Power 
Standard Power 


^ Speed in 
Nanoseconds 


7010 9K (1 K x 9-Bit) MASTER Dual-Port RAM 

70104 9K (IK x 9-Bit) SLAVE Dual-Port RAM 
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HIGH-SPEED 

PRELIMINARY 

IK x 9 DUAL-PORT 

IDT70101S/L 

STATIC RAM WITH 

IDT70105S/L 

INTERRUPT AND BUSY 



FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT701 01/701 05S 
Active: 400mW (typ.) 

Standby: 7mW(typ.) 

- IDT701 01/701 05L 
Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could 
be used as the parity bit. 

• MASTER IDT70101 easily expands data bus width to 18 
bits or more using SLAVE IDT70105 chip. 

• On-ch ip port arbitration logic (I DT7010 1 only) 

• BUSY output flag on MASTER; BUSY input on SLAVE 

• INT (INTERRUPT) flag for port-to-port communication 

• Battery backup operation — 2V data retention 

• TTL compatible, signal 5 V (±10%) power supply 


• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT70101/IDT70105 are high-speed IK x 9 dual-port 
static RAMs. ThelDT70101 is designed to be used as a stand- 
alone 9-bit dual-port RAM or as a “MASTER" dual-port RAM 
together with the IDT70105 “SLAVE” dual-port in 1 8-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 18-bit or wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, asyn- 
chronous access for reads or writes to any location in memory. 
An automatic power down feature controlled by CE permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

The devices utilize a 9-bit wide data path to allow for data/ 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 


FUNCTIONAL BLOCK DIAGRAM 

R/WL 1 cl \ 





— J u 




COL 

SEL 


COLUMN 

I/O 

/I N 

'n p 7 

COLUMN 

I/O 


COL 

SEL 









l/O0R 

BU5Yr (1) 


ROW 

SELECT 


MEMORY 

ARRAY 


ROW 

SELECT 


NOTES: 

1. 70101 (MASTER): 
BUSY is totem-pole 
output. 70 105 
(SLAVE): BUSY is 
inpu t. 

2. INT is totem-pole 
output. 

3. Arbitration Logic is for 
IDT70101 (MASTER). 


INT li 2 > 1 

CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ARBITRATION^ 

INTERRUPT 

LOGIC 


INTr< 2 > 

2652 dr* 01 


SEPTEMBER 1990 


01990 Integrated Device Technology, Inc. 


DSC-1048/1 

1 

















1 


IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (Continued) 

it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT's CEMOS™ high-perfomance tech- 
nology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 


(L) versions offer battery backup data retention capability with 
each port typically consuming 200pW from a 2 V battery. 

The IDT70101/IDT70105 devices are packaged in 52-pin 
LCCs and 52-pin PLCCs. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, 
Method 5004. 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Com’l. 

Mil. 

um 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2652 tbl Ot 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Ml 

Parameter* 1 * 

Conditions 

mm 

Unit 

ClN 

Input Capacitance 

VlN - ov 

■m 

pF 

Com 

Output 

Capacitance 

VOUT = 0V 

ii 

PF 


NOTE: 2652 ft)i io 

1 . This parameter is determined by device characterization but is not produc- 
tion tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

wmm 

Era 


■rail 

Vcc 

Supply Voltage 

KOI 


1 5.5 1 

mm 

GND 

Supply Voltage 

1 0 1 

0 


V 

VlH 

Input High Votage 

MXM 

- 


V 

VlL 

Input Low Voltage 

|-0.5 (1) 

- 

1 °- 8 

mm 


NOTE: 2652 fcl 02 

1. ViL (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Military 

— 55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 


2652 *>103 


PIN CONFIGURATIONS 



LCC/PLCC 
TOP VIEW 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

701 01 S 

701 05S 

701 OIL 
701 05L 

Unit 



QQ3 


1— 

Input Leakage Current 

VCC = 5.5V, VlN = 0V to VCC 

— 

10 

— 

5 

El 

|lLO| 

Output Leakage Current 

CE = VlH, VOUT = 0V to Vcc 

— 

10 

— 

5 


VOL 

Output Low Voltage (l/Oo - I/Os) 

Iol = 4mA 

— 

0.4 

— 

0.4 

D 

VOH 

Output High Voltage 

lOH = -4mA 

mt 

— 

kzi 

— 

D 


2652 tibl 04 


DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 0.5V ± 10%) 






wtM*m 

70101 x 35 

70101 x 45 

70101 x 55 

70101 x70 (3) 




Test 



70105 x 35 

70105 x 45 

70105 x 55 

70105 x 70 (3) 


Symbol 

Parameter 

Conditions 

Version 

ESI 


ER3 


Esa 

1 ATj3!W 

CEl 


CEl 

■I'.frrea 

Unit 

Icc 

Dynamic 

CE< ViL 


— 

— 

80 

300 

75 

290 

70 

285 

65 

275 

mA 


Operating 

Outputs Open 

■MU 

— 

— 

80 

220 

75 

210 

70 

205 

65 

200 



Current (Both 

f = fMAX (4) 

Com’l. S 

75 

260 

75 

250 

75 

245 

70 

235 

— 

— 



Ports Active) 


L 

75 

190 

75 

180 

75 

170 

70 

160 

— 

— 


ISB 1 

Standby 

CEl and 

mmm 

— 


25 

80 

25 

65 

25 

65 

25 

65 

mA 


Current (Both 

CEr > Vih 

■W 

— 


25 

60 

25 

55 

25 

55 

25 

55 



Ports— TTL 

f = fMAX (4) 

Com’l. S 

25 

65 

25 

65 

25 

65 

25 

65 

— 

m 



Level Inputs) 


L 

25 

45 

25 

45 

25 

45 

25 

45 

— 

■ 


ISB2 

Standby 

CEl or 

■ 

— 

— 

50 

190 

45 

170 

40 

170 

40 

165 

mA 


Current (One 

CEr s Vih 

■MM 

— 

— 

50 

145 

45 

140 

40 

140 

40 

135 



Port— TTL 

Active Port 

Com’l. S 

50 

175 

■a 

160 

O 

150 

40 

140 

| 

| 



Level Inputs) 

Outputs Open, 

L 

50 

125 


115 

o 

105 

40 

95 






f - fMAX (4 > 




■fl 


■Ml 







ISB3 

Full Standby 

Both Ports CEl 

■ 

— 


1.2 

30 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


Current (Both 

and CEr > 


— 


0.4 

10 

0.2 

10 

0.2 

10 

0.2 

10 



Ports — All 

Vcc -0.2V 

Com’l. S 

1.2 

15 

1.2 

15 

B9 

15 

1.0 

15 

■ 

KUB 



CMOS 

VlN > Vcc 

L 

0.4 

5 

0.4 

5 


5 

0.2 

5 





Level Inputs) 

- 0.2V or VlN 










■j 

1 




< 0.2V, f - 0 (5) 






K 







ISB4 

Full Standby 

One Port CEl 

gn 

— 


47 

170 

45 

160 

40 

■gill 

40 

150 

mA 


Current (One 

or CEr > Vcc 

m 

— 

1 

44 

130 

42 

125 

35 


35 

115 



Port— All 

- 0.2V VlN > 

Com’l. S 

50 

155 

45 

142 

45 

■El 

45 

127 

S 




CMOS Level 

VCC - 0.2V or 

L 

46 

120 

42 

110 

42 

in 

42 

95 

. ■ 




Inputs) 

VlN < 0.2V 















Active Port 







Iff 








Outputs Open, 















f - fMAX (4) 







am 



■ 

MM 



NOTES: 2652lbl05 

1 . "x" in part numbers indicates power rating (S or L). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC TEST CONDITIONS' 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 


Symbol 

Parameter 

Test Conditions 

70101L/70105L 

Unit 

Min. 

Typ. (1) 

Max. 

Vdr 

Vcc for Data Retention 



2.0 

— 

— 

ra 

ICCDR 

Data Retention Current 

VCC = 2.0V, CE > VCC - 0.2V 

Mil. 

— 

100 

4000 

fa 




Com’l. 

— 

100 

1500 

WEI 

tCDR (3) 

Chip Deselect to Data Retention Time 

VlN > Vcc - 0.2V or ViN < 0.2 V 


0 

— 

— 


tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 



NOTES: 2652 W06 

1 . Vcc = 2V, Ta = +25°C 

2. tnc = Read Cyde Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


Vcc 


CE !///// // ' £ ** 


4.5 V 
tCDR 




DATA RETENTION MODE 
Vdr ^ 2V 




4.5V 
tR- 


Vdr 


^\\\\\\\\\\\\\ 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 and 3 


2652 tbl 07 


DATAout 


30pF* 


/77 

Figure 1. Output Load 


2652 drw 04 


5V 


12500 


DATAout — 
775ft 



5pF* 


/77 

Figure 2. Output Load 
(for tHZ, twz, and tow) 


2652drw 05 


BUSY or INT 



/77 


Figure 3. BUSY and INT Output Load 


2652 drw 07 


* Induding scope and jig. 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 


Symbol 

Parameter 

70101 X 25 (S > 
70105 x 25 (2) 

70101 x 35 
70105x35 

70101 x 45 
70105x45 

70101 X 55 
70105x55 

EiitzEiil 

Unit 

Min. 

Max. 




Min. 


Min. 

EH 

Read Cycle 

tRC 

Read Cycle Time 

mm 

— 


— 

mm 

— 

55 

— 

mm 

— 


tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

■ — 

m 


tACE 

Chip Enable Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

EH 

lUj 

tAOE 

Output Enable Access Time 

— 

12 

— 

25 

— 

30 

— 

35 

— 

E3 

U3 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tLZ 

Output Low Z Time (1,4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tHZ 

Output High Z Time (1,4) 

— 

10 

— 

15 

— 

20 

— 

30 

— 

fc5i 

Kfl 

tPU 

Chip Enable to Power Up TinW 4 * 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

BS 

tPD 

Chip Disable to Power Down Time (4 * 

— 

50 

— 

50 

— 

50 

— 

50 

— 


jjjQ 


NOTES: 2652 tbl 08 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C range only. 

4. This parameter guaranteed but not tested. 

5. "x" in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 ’ 2 ’ 4) 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {7) 


Symbol 

Parameter 

70101 x 25 (2) 
70105 x 2S <2) 

70101 x 35 
70105 x 35 

70101 x 45 
70105x45 

70101 x 55 
70105 x 55 

70101 x70 (3) 
70105 x70 (3) 

Unit 

Min. 

Max. 


Max. 


Min. 

Max. 

Min. 


Write Cycle 

twc 

Write Cycle Time (5) 

25 

— 


— 

45 

— 

55 

— 

70 

— 


tEW 

Chip Enable to End of Write 

E3 

— 


— 


— 

mm 

— 


— 


tAW 

Address Valid to End of Write 

20 

— 

30 

— 

35 

— 

40 

— 

50 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

BBS 

tWP 

Write Pulse Width* 6 * 

20 

— 

30 

— 

35 

— 

40 

— 

50 

— 

ui 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

BBS 

tDW 

Data Valid to End of Write 

12 

— 


— 


— 

20 

— 

km 

— 

BS 

tHZ 

Output High Z Time* 1 ' 4 * 

— 

10 

— 

15 

— 


— 

30 

— 


EH 

tDH 

Data Hold Time 

0 

— 

mm 

— 

0 

— 

0 

— 

0 

— 

SSI 

twz 

Write Enabled to Output in High Z* 1,4) 

— 

10 

— 

15 

— 

WZGM 

— 

30 

— 



tow 

Output Active From End of Write* 1 ,4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 




NOTES: 2652 IN 09 

1 .Transition is measured ±500mV from low or high impedance voltage with load {Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBAA + twp. 

6. Specified forOE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

7. “x” in part numbers indicates power rating (S or L). 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING)* 1 ’ 2l 3> 7) 



2652 drw 10 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)* 1 ’ 2 ’ 3 4 5 6 7 ’ 5) 



1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twP)_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input sjgnals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured jt500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse widthjmust be the larger of twp or twz + tow to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 





IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8) 


Symbol 

Parameter 

70101 x 25 (1) 
70105 x 25 (1) 

70101 x 35 
70105x35 

70101 x 45 
70105 x 45 

70101 x 55 
70105x55 

70101 x70 (2) 
70105 x70 (2 > 

Unit 


Max. 

ElCiPSI 


Max. 


Min. 


Busy Timing (For Master IDT70101 Only) 

tBAA 

BUSY Access Time to Address 

— 

25 

— 

35 

— 

35 

— 

45 

— 

Q 


tBDA 

BUSY Disable Time to Address 

— 

20 

— 

30 

— 

35 

— 

40 

— 

O 

Q 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

30 

— 

30 

— 

35 

— 

m 


tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

25 

— 

25 

— 

30 

— 



tWDD 

Write Pulse to Data Delay* 3 * 

— 

50 

— 

60 

— 

70 

— 

80 

— 



tDDD 

Write Data Valid to Read Data Delay* 3 * 

— 

35 

— 

45 

— 

55 

— 

65 

— 

o 


tAPS 

Arbitration Priority Set-up Time* 4 * 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

(51 

tBDD 

BUSY Disable to Valid Data* 5 * 

— 

Note 5 

— 

Note 5 

— 

Note 5 

— 

Note 5 

— 



Busy Input Timing (For Slave IDT701 05 Only) 

tWB 

Write to BUSY Input* 6 * 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY* 7 * 

15 

— 

20 

— 

20 

— 

20 

_ 

20 

— 


tWDD 

Write Pulse to Date Delay* 9 * 

— 

50 

— 

60 

— 

70 

— 

80 

_ 



tDDD 

Write Data Valid to Read Data Delay* 9 * 

— 

35 

— 

45 

— 

55 

— 

65 

— 

o 



NOTES: 2652 tbi 1 1 

1. 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For MASTER IDT70101 only)". 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, tWDD - twp (actual) or tDDD - tow (actual). 

6. To ensure that a write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY Port-to-port Delay 
(For SLAVE IDT70105 only)". 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (1 - 2 - 3) 
(FOR MASTER IDT70101 ONLY) 


NOTES: 



1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to, in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LOW for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (1, 2 - 3) 
(FOR SLAVE IDT70105 ONLY) 

M - twc H 


ADDRr 



MATCH 



R/Wr 


DATAinr 


ADDRl 


DATAout l 



4 tW p ► 




J 

tDH 




) 

[ VALID ) 






X 


MATCH 



tWDD H 



) 

£ VALID 


■* tDDD ► 



NOTES: 2652 drw 13 

1 . Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 

2. Write Cycle parameters should be adhered to, in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 
(FOR SLAVE IDT70105 ONLY) 


R/W 


BUSY 




tWB 


-twp- 


1 


JT 


J\ 


tWH 


2652drw 14 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 


CEL VALID FIRST: 

ADDR ~ 
LAND R 



ADDRESSES MATCH 




CEr VAUD FIRST: 

ADDR - 
LAND R 


X 


ADDRESSES MATCH 



CEr ^ 

\ 7 

i 

tAPS 


CEl ^ 

*• tBAC 

« 1BDC 


BUSYl 






TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^ 

LEFT ADDRESS VALID FIRST: 



■* tRC OR twc ► 


ADDRl ) 

{ ADDRESSES MATCH ) 

£ ADDRESSES DO NOT MATCH )( 


1 tAPS 

I 4 " 


ADDRr ) 

/ 

V 

X 


4 tBAA H 

4 tBDA H 


BUSYr 



RIGHT ADDRESS VALID FIRST: 



4 tRC OR twc ► 


ADDRr ) 

^ ADDRESSES MATCH ) 

( ADDRESSES DO NOT MATCH X 


1 tAPS 



ADDRl ) 

/ 

“ X 


4 tBAA H 

-4 tBDA H 


BUSYl 



NOTE: 2652 drw 19 

1 . CEl = CEr = Vil 
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IDT70101S/L, 1DT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) 


Symbol 

Parameter 

70101 x 25 (1 > 
70105 x 25 (1> 

70101 x 35 
70105 x 35 

70101 x 45 
70105x45 

70101 x 55 
70105 x 55 

70101 x 70 (Z) 
70105 x70 (2 > 

Unit 


CZEE3 C33 

Interrupt Timing 


WRITE 3FF 


m 


mmmmwmz 


READ 3FF 
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HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT701 01/701 05 provides two ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. The IDT70101/ 
70105 has_an automatic power down feature controlled by 
CE. The CE controls on-chip power down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to the 
entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port’s OE 
turns on the output drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in Table 1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message_center) is 
assigned to each port. The left port interrupt flag (INTl) is set 
when the right port writes to memory location 3FE (HEX). The 
left port clears the interrupt by reading address location 3FE. 
Likewise, the right port interrupt flag (INTr) is set when the left 
port writes to memory location 3FF (HEX) and to clear the 
interrupt flag (INTr), the right port must read the memory 
location 3FF. The message (9-bits) at 3FE or a 3FF is user 
defined. If the interrupt function is not used, address location 
3FE and 3FF are not used as mail boxes, but as part of the 
random access memory. Refer to Table II for the interrupt 
operation. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match to 5ns minimum and det ermine which port has 
access. In all cases, an active BUSY flag will be set for the 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine which port has access and sets the delayed port’s BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
imp ortant t o note that the operation is invalid for the port that 
has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 


Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are_provided: (1) if the addresses match and are 
valid jDefore CE, on-chip control logic arbitrates between CEl 
and CEr for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refe r to Tab le III). In either 
mode of arbitration, the delayed port’s BUSY flag is set and 
will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arriv e at the same time, it is 
possible th at one will activate its BUSYl while another 
activates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this “Busy Lock-Out”problem, I DT has developed 
a MASTER/SLAVE approach where only one har dware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed, until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conv ersely, the write pulse 
must extend a hold time past BUSY to ensure that a write 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
than one chip is active at the same time. 

The write pulse to the SLAVE should by the maximum 
arbitration time of the MASTER. If, then a conten tion oc curs, 
the write to the SLAVE will be inherited due to BUSY from 
the MASTER. 





IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE I. NON-CONTENTION 

READ/WRITE CONTROL (4) 


Left or Right Port (1> 


Do-s 



Function 


Port Disabled and in Power 
Down Mode, ISB 2 or ISB4 


CEr ■ CEl •» H, Power Down 
Mode, Isbi or ISB3 


DATAin 


DATAout Data in Memory Output on Port (3 * 


Z | High Impedance Outputs 





NOTES: 

1 . A 0L- A9 L * AOR - A9R 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see twDD and tooo timing. 

4. H = HIGH, L= LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 

TABLE II. INTERRUPT FLAG (1 ’ 4) 


Right Port 



Aol - Asr 

INTr 

Function 

X 

l< 2 > 

Set Right INTr Flag 

3FF 

H<3) 

Reset Right INTr Flag 

3FE 

X 

Set Left ]NTl Flag 


NOTES: 

1. Assumes BUSYl = BUSYR = H. 

2. If BUSY L = L, then NC. 

3. If BUSYR = L, then NC. 

4. H = HIGH.L = LOW, X = DON’T CARE, NC = NO CHANGE 

TABLE III. ARBITRATION* 1 * 


Left Port 


CEl Aol-A9L 


H 


Any 


H 


# Aor- A9R 


Address Arbitration With CE Low Before Address f 


LV5R 


RV5L 


Same 


Same 


CE Arbitration With Address Match Before CE 


= Aor - A9R 


= Aor - A9R 


= Aor - A9R 


LW5R = Aor - A9R 


NOTES: 

1 . X = DON’T CARE, L = LOW, H = HIGH 
LV5R = Left Address Valid > 5ns before right address. 
RV5L = Right Address Valid > 5ns before left address. 


AOr- A9r 


X 


Any 


* AOL - A9L 


Match 


LV5R 


RV5L 


Same 


Same 


= Aol - A9L 


= Aol - A9L 


= Aol - A9L 


= Aol - A9L 


Reset Left INTl Flag 



Function 


No Contention 


No Contention 


No Contention 


No Contention 


L-Port Wins 


R-Port Wins 


Arbitration Resolved 


Arbitration Resolved 


L-Port Wins 


R-Port Wins 


Arbitration Resolved 


Arbitration Resolved 


= Left and Right Addresses match within 5ns of each other. 
Left CE = LOW > 5ns before Right CE. 

Right CE = LOW > 5ns before Left CE. 

= Left and right CE = LOW within 5ns of each other. 































































































































IDT70101S/L, IDT70105S/L 

HIGH-SPEED IK x 9 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 






CMOS DUAL-PORT RAM 

IDT 7132SA/LA 

16K (2Kx 8-BIT) 

IDT 7142SA/LA 



Integrated Device Technology, Inc. 


FEATURES: 

• High-speed access 

— Military: 25/30/35/45/55/70/90/1 00/1 20ns (max.) 

— Commercial: 20/25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 

— IDT7132/42SA 
Active: 325mW (typ.) 

Standby: 5mW (typ.) 

— IDT7132/42LA 
Active: 325mW (typ.) 

Standby: ImW (typ.) 

• Fully asynchronous operation from either port 

• MASTER IDT7132 easily expands data bus width to 16- 
or-more bits using SLAVE IDT7142 

• On-chip port arbitration logic (IDT7132 only) 

• BUSY output flag on IDT7132; BUSY input on IDT7142 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5v ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD, Class B 

• Standard Military Drawing # 5962-87002 


DESCRIPTION: 

The IDT7132/IDT7142 are high-speed 2K x 8 dual-port 
static RAMs. The IDT7132 is designed to be used as a stand- 
alone 8-bit dual-port RAM or as a “MASTER” dual-port RAM 
together with the IDT7142 "SLAVE” dual-port in 16-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 16-or-more-bit memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with seperate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each dual-port typically consuming 200pW from a 2V 
battery. 

The IDT71 32/71 42 devices are packaged in a 48-pin 
sidebraze or plastic DIPs, 48- or 52-pin LCCs, 52-pin PLCCs, 
and a 48-lead flatpacks. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


NOTE: 



1 . IDT71 32 (MASTER): BUSY is open output and requires pullup resistor. 

IDT7142 (SLAVE): BUSY is input. 

CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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©1990 Integrated Device Technology, Inc. 
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IDT71 32SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGUARATIONS 


CElC 

1 

- 

48 

R/WlC 

2 


47 

BUSYlC 

3 


46 

Aiol C 

4 


45 

OElC 

5 


44 

AolC 

6 


43 

Ail C 

7 


42 

A2L C 

8 


41 

Asl C 
A4LC 

9 

10 

P48-1 , 
r*A a i 

40 

39 

AslC 

11 

Oho— 1 
& 

38 

A6L C 
A7L C 

12 

13 

C48-2 

37 

36 

AslC 

14 


35 

A9L C 

15 


34 

I/OolC 

16 


33 

I/Oil C 

17 


32 

I/O 2 L C 

18 


31 

I/O 3L Cl 

19 


30 

I/04L C 

20 


29 

I/05L C 

21 


28 

I/06L C 

22 


27 

I/07LC 

23 


26 

GNDC 

24 


25 


□ 1 /O 7 R 

□ 1 /O 6 R 


DIP 

TOP VIEW 




K 11 
£ iuj 

< lo 


Ail 

A2L 

A3L 

A4L 

Asl 

A6L 

A7L 

Asl 

A&l 

1/Ool 

I/Oil 

I/02L 


d |UJ £ 

< lo < 

I I I I I I I I I I I I I I I I I I I I I I I It 

LI LI LJ LI LI | | IIU II Li LI LI 

6 5 4 3 2 LJ 48 47 46 45 44 43 


2 7 
la 
2 9 
: 10 
Z 11 
2 12 
2 13 
2 14 
2 15 
: 16 
2 17 
2 18 


42 L 
41 Z 
40 M 


39 1 J A3H 


L48-1 

& 

F48-1 

48-PIN LCC/FLATPACK 
TOP VIEW 


381 J 
37 


36 1 1 AW 


35 : 

34:j 

33 Z 

32 z 
31 1 


Aon 
Air 
A 20 


Aw 

Aw 


A7R 

Aw 

Aw 

I/07R 

l/Ow 


» 5t « s 9 
o o o o o =5 


000000 


O IUJ 
f Li U 


iuj r ii55 I; 
z m cc lo ii |o c 


Ail 

A2L 
A3L 
A4L 
A5L 
A6L 
A7L 
Abl 
A 9L 
l/OOL 
1 /OlL 
I/O 2 L 
I/O 3L 


18 
29 
1 10 
2 11 
: 12 

213 

2 1 4 

215 
2 16 
2 17 

2 10 

219 

t220 


L J L J LI L J 

5 4 3 2 


J52-1 

& 

L52-1 


52-PIN LCC/FLATPACK 
TOP VIEW 


21 22 ; 
r 1 r 1 1 


TT\ 

47 > 


46:: 

OEr 

45 :: 

Aor 

44 :: 

Air 

43 :: 

A 2 R 

42 :: 

A3R 

41 :; 

A4R 

4 °:: 

Asr 

39 :: 

A6R 

as:: 

A7R 

37 :: 

Abr 

36:: 

A9R 

35 :: 

N/C 

34 :: 

I/07R 

33 a 

11 S 



* 5* 

o o 


<0 

O P 


OQcccrcccrcrcrcc 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

mm 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2692 tbl 01 


1. Stressesgreaterthanthoselistedunder ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 

BiWIiW 

E3 

BiUVi 

Ed 

Vcc 

Supply Voltage 

mm 


5.5 

mm 

GND 

Supply Voltage 

0 

0 

0 

m 

VlH 

Input High Voltage 

2.2 

— 

6.0 

KB 

VlL 

Input Low Voltage 

Mum) 

— 

mm 

mm 


NOTE: 2692 tbl 02 

1. Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 1 0% 


2692 tbl 03 



7.5 


2 



























IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7132SA 

IDT7142SA 

Min. Max. 

IDT7132LA 

IDT7142LA 

Max. Max. 

Unit 


Input Leakage 

Current 

Vcc - 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage 
Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

M-A 

VOL 

Output Low Voltage 
(I/O0-I/O7) 

Iol = 4mA 

— 

0.4 

— 

0.4 

m 

VOL 


Iol = 16mA 

— 

0.5 

— 

0.5 

m 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

V 


2692 tbl 04 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLE VOLTAGE RANGE^Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7132 x 20 ( 2 - 6 > 
7142 x 20 1 2,6 * 
Typ. Max. 

7132 x 25< 6 > 
7142 x 25( 6 ) 

Typ. Max. 

7132x30 < 6 > 
7142x30 < 6 > 
Typ. Max. 

7132 x 35 ( 7 > 
7142x35< 7 > 
Typ. Max. 

7132x45 
7142x45 
Typ. Max. 

Unit 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = Vil 

Outputs Open 

f = fMAX< 4 > 

mi] 



75 300 

75 220 

75 290 

75 210 

75 280 

75 200 

~75 230“ 

75 185 

mA 

~ ,, SA 

Com I.la 

75 260 

75 190 

75 250 

75 180 

75 240 

75 170 



iSBl 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 
f = fMAX (4) 

Mil. SA 
LA 



25 75 

25 55 

25%., 55' 

25 75 

25 55 

25 65 

25 55 

mA 

Com’I'LA 


BUkOS 




ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX (4) 

Mil. SA 
LA 

— — 

50 180 

50 140 

ssawiil 

40 170 

40 130 

40 135 

40 110 

mA 

Com’l-LA 

50 180 

50 130 


46 155 

46 110 

40 130 

40 95 

40 120 

40 85 

ISB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs 

Both Ports CEl and 
CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 
VlN < 0.2V, f = 0 <5> 

Mil. SA 
LA 



1.2 40 

0.4 10 

1.2 40 

0.4 10 

1.2 35 

0.4 10 

1.0 30 

0.2 10 

mA 

Com’I.LA 

1 .2 15 

o,4 4§J 

*.1.2 15 

J0.4 4 

1.2 15 

0.4 4 

1.0 15 

0.2 4 

wH 

ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs 
f = 0< 5 >) 

One Port CEl or 

CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 
Vin < 0.2V 

Active Port Outputs 
Open, f = fMAX< 4 > 

Mil. SA 
LA 


50 170 

46 135 

45 160 

42 125 

45 150 

42 115 

40 125 

35 95 

mA 

Com’I.SA 

LA 

50 i- 160 
46 125 

50 150 

46 115 

45 137 

42 105 

40 115 

35 90 

40 105 

35 80 


2692 Ibl 05 


NOTES: 

1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMax, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using 
“AC TEST CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Not available in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 
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IDT7132SA/LA AND IDT7142SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 1 ) (Continued) (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7132x55 
7142x55 
Typ. Max. 

7132 x 70 
7142 x 70 
Typ. Max. 

7132 x90 
7142 x 90 
Typ. Max. 

7132 x 100 
7142 x 100 
Typ. Max. 

7132 x 120(3) 
7142x120 
Typ. Max. 

Unit 

ICC 

Dynamic Operating 
Current (Both Ports 
Active 

CE = Vil 

Outputs Open 

f = fMAX 

mm 


KIWI 

ErnEa 



RHiH 

mA 

Com’I.LA 

65 180 
65 140 

65 180 
65 135 

1111 

65 180 
65 130 



ISB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CER > Vih 
f = fMAX (4) 

HB3 


KMi-1 

H9H 


25 65 

25 45 

mA 


25 65 
25 45 

25 60 

25 40 

25 55 
25 35 

25 55 
25 35 

— — 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX< 4 > 


40 135 
40 110 

40 135 
40 110 

40 125 
40 100 

40 125 
40 100 

40 125 

40 100 

mA 

. „ SA 
Com I.LA 

40 115 
40 85 

40 110 
40 85 

40 110 
40 75 

40 110 
40 75 



ISB3 

Full Standby Current 
(Both Ports - All 

CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc -0.2V 

Vin > Vcc -0.2 V or 

VlN < 0.2V, f = 0 (5) 

MU gf 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 

0.2 10 

mA 


1.0 15 
0.2 4 

IJy| 

1.0 15 
0.2 4 

1.0 15 
0.2 4 

— 

ISB4 

Full Standby Current 
(One Port - All CMOS 
Level Inputs, f = 0 <5) ) 

One Port CEL or 

CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 

Vin < 0.2V 

Active Port Outputs 
Open, f = fMAX (4) 

Mil. SA 
LA 

40 120 
35 90 

40 115 
35 85 

40 110 
35 80 

40 110 
35 80 

40 110 

35 80 

mA 

Com’l.^ 

40 100 
35 75 

40 100 
35 75 

40 95 
35 70 

40 95 
35 70 

— — 


2692 tbl 06 


NOTES: 

1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMax, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1 Arc, and using 
•AC TEST CONDITIONS' of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Not available in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7132LA/IDT7142LA 

Min. Typ. Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 

Vcc = 2.0V, CE > Vcc -0.2V 

Mil. 

— 

100 

4000 




Vin > Vcc -0.2V or Vin < 0.2V 

Com’l. 

— 

100 

1500 

pA 

tCDR (3) 

Chip Deselect to Data 
Retention Time 


■ 

0 

— 

— 

ns 

tR(3) 

Operation Recovery 

Time 


■ 

tRC(2) 

— 

— 

ns 
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NOTES: 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT71 32SA/LA AND 1DT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 


DATA RETENTION MODE 


Vcc 


CE 


4 

H-tCDR 




777^ 

C ' VlH 


VDR > 2.0V 




5 v 

tR M 


VDR 


S 


VlH ^ 


AC TEST CONDITIONS 


Input Pulse Levels 

GND TO 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2, 3 & 4 
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1250Q 


12500 


DATA out 


7750' 


DATA out 


7 : lOOpF* 

(30pF for 20ns 
25, 30,35, & 45ns 


fj-j versions) 
Figure 1. Output Load 


775n ; 


4=5pF* 


m 

Figure 2. Output Load 
(for tnv, tLZ, twz, and tow) 


BUSY 


270£1 


4: 100 pF* 


m 


Figure 3. Busy Output Load 
(IDT7132 only) 


27012 


BUSY 


=: 30pF* 


m 


Figure 4. BUSY 

Output Load (for 20ns, 25ns and 
30ns versions) 


* Including scope and jig 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 5 > 


Symbol 

Parameter 

7132x20< 2 ' 6 > 
7142 X 20 < 2 ' 6 > 
Min. Max. 

7132x25( 6 ) 
7142 x 25 (6) 
Min. Max. 

7132x30(6) 
7142 X 30 (®1 
Min. Max. 

7132x35(7) 
71 42 X 35 W 
Min. Max. 

7132x45 
7142x45 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

30 . — 

35 — 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 


30 

— 

35 

— 

45 


tACE 

Chip Enable Access Time 

— 

20 

— 

25 s* 

30 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— 

10 

— 

ciikf 


15 

— 

25 

— 

30 

■eh 

tOH 

Output Hold From Address Change 

0 

— 

Q.;ty 

.... 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time! 1 • 4 ) 

0 


. ' o ’ 

— 

0 

— 

5 

— 

5 

— 

mm i 

tHZ 

Output High Z Timet 1 - 4 ) 

— 


10 

— 

12 

— 

15 

— 

20 

idiv 

tPU 

Chip Enable to Power Up Timet 4 ) 

0 

"if— 

0 

— 

0 

— 

0 

— 

0 

— 

■ ■ 

tPD 

Chip Disable to Power Down Timet 4 ) 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) (Continued) 


Symbol 

Parameter 

7132x55 

7142x55 

Mfn. Max. 

7132x70 

7142x70 

Min. Max. 

7132x90 
7142X90 
Min. Max. 

7132x100 

7142x100 

Min. Max. 

7132x120( 3 ) 
7142X120 (3) 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

55 

— 

70 

— 

90 - 

100 — 

120 — 

ns | 

tAA 

Address Access Time 

— 

55 

— 

70 

— 

90 

— 100 

— 120 

mm 

tACE 

Chip Enable Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 

nsl 

tAOE 

Output Enable Access Time 

— 

35 

— 

40 

— 

40 

— 

40 

— 

60 

— 

BH 

Output Hold From Address Change 

0 

0 

— 

10 

— 

10 

— 

10 

— 

Tf 

tLZ 

Output Low Z Timet 1 - 4 > 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Timet 1 . 4 ) 

— 

30 

— 

35 

— 40 

— 

40 

— 

40 

ns 

tPU 

Chip Enable to Power Up Timet 4 ) 

0 

— 

0 

— 

0 — 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Timet 4 ) 

— 

50 

— 

50 

— 50 

— 

50 

— 50 

ns 


NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x" in part numbers indicates power rating (SA or LA). 

6. Not available in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE f 1 ’ 2 ’ 4 * 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 0.3) 


CE 




OE 


DATAout 


-tACE- 




-tAOE- 


-tu- 




JT 


CURRENT 


Icc 

I SB 



tPU-*| 

tLZ ► 

a—f 

* tPD ► 

1 

s 

/ 

^ 50% 50%^ 


-tHZ - 


JT 


-tHZ - 


DATA VALID 


2692drw08 

NOTES: 

1. R/W is high for Read Cydes. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE= Vil. 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLATAGE RANGE < 7 > 


Symbol 

Parameter 

7132 X20< 2 - 8 > 
7142 x 20< 2 - 8 > 
Min. Max. 

7132 x 25< 8 > 
7142 x 25< 8 > 
Min. Max. 

7132 x 30 W 
7142 X 30 W 
Min. Max. 

7132 X35< 9 > 
7142 X35< 9 > 
Min. Max. 

7132 

7142 

Min. 

X 45 

X 45 
Max. 

Unit 

Write Cycle 


Write Cycle Time (5) 

20 

— 

25 

— 

30 

— 

35 — 

45 — 

■a 

tEW 

HjawwaBW 

15 

— 

20 

— 

25 

— 

30 — 

35 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

.25,! 

— 

30 — 

35 

— 

■39: 

tAS 


0 

— 

0 

— * 


0 — 

0 

— 

— 

tWP 

Write Pulse Width l 6 ) 

15 

— 

ebb 

:: 25 - 

30 — 

35 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

HESH! 

io 

0 

— 

0 — 

0 

— 

ns 

tow 

Data Valid to End of Write 

10 

— .... 

•\ 12 V- : 

“ — 

15 

— 

20 — 

20 

— 

ns 

tHZ 

Output High Z Time CM) 

— 

...8 


10 

— 

12 

— 15 

— 

20 

ns 

tDH 

Data Hold Time 

0 


0 

— 

0 

— 

0 — 

0 

— 


twz 

Write Enabled to Output in High Z<M) 

— 

8 

— 

10 

— 

12 

— 15 

— 

20 


tow 

Output Active From End of Write(M) 

0 

— 

0 

— 

0 

— 

0 — 

0 - 

ns 
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NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2, 3 and 4). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = t8AA + twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle", Note 7) 

7. “x" in part numbers indicates power rating (SA or LA). 

8. Not available in DIP packages — see 7032/7042 data sheet. 

9. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) (Continued) 


Symbol 

Parameter 

7132x55 
7142x55 
Min. Max. 

7132x70 
7142x70 
Min. Max. 

7132x90 
7142x90 
Min. Max. 

7132x100 
7142x100 
Min. Max. 

7132X120( 3 ) 
7142X120(3) 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time< 5 ) 

55 

— 

70 

— 

90 

— 

100 

— 

120 

— 

KEfl 

H3H 

i mi mill min 1 1 — 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 

■Si 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

85 

— 

90 — 

100 

— 

nsl 

tAS 

Address Set-up Time 

0 - 

0 

— 

0 

— 

0 

— 

0 

— 

KJi 

tWP 

Write Pulse Width < 6 ) 

40 

— 

50 

— 

55 

— 

55 

— 

65 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 - 

WE3M 

tDW 

Data Valid to End of Write 

20 

— 

30 

— 

40 

— 

40 

— 

40 

— 

MZM 

tHZ 

Output High Z Time (M) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 

wrrm 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

■J3I 

twz 

Write Enabled to Output in High Z0- 4 ) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

50 

■ 

tow 

Output Active From End of Write! 1 . 4 ) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 
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NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBM + twp. 

6. Specified for OE at high (Refer to Timing Waveform of Write Cycle", Note 7) 

7. "x" in part numbers indicates power rating (SA or LA). 


CAPACITANCE (Ta = +25°C,f = 1 .0MHz) 


Symbol 

Parameter 0) 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

Vin > ov 

11 

PF 

COUT 

Output Capacitance 

VlN - ov 

11 

PF 


NOTE: 2692 tbl 13 

1. This parameter is sampled and not 1 00% tested. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING)* 1,2,3,7 * 


ADDRESS ^ 

« twc ► 

C > 

k 

OE 


\* tHZ< 6) *j 


A 




4 t A W H 



CE^ 


/ 

/ 

• tHZ< 6 ) — * 



4 tAS tWP< 7 ) *■ 

tWR 


R/W 

\ / 



r* twz< 6 > ► 


4 tow H 

y v 

DATA out ~ ^ (4) pj- 



DATA in 

■* tDW ► 

■* tDH * 

1 


-< 

\ 

— 




1 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)* 1,2,3,5 ) 


ADDRESS y 

4 twc ► 

< > 

< 


k tAW H 



CE 

s 

tAS ► 

k y 

tWR 


k tEW ► 


R/W 


DATA in 


X 


-tDW- 




A 


-tDH- 


> 


2692 drw 10 

NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)_of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If CE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 8 ) 


Symbol 

Parameter 

7132 X 20 1 1 - 10 ) 
7142x20 (HQ 

Min. Max. 

7132x25(1°) 
7132 X 25 ( 10 ) 
Min. Max. 

7132x30< 10 > 
7142 X 30 * 101 
Min. Max. 

7132 X 35(H) 
7132x35 (”) 
Min. Max. 

7132X45 
7142x45 
Min. Max. 

Unit 

Busy Timing (For Master IDT7132 Only) 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25 

— % 30 

— 35 

— 35 


tBDA 

BUSY Disable Time to Address 

— 

18 

— 

20 

25 

— 30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

20 

> 25 

— 30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

18 

— 

20 C 

25 

— 25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay < 31 

— 

45 

— 

SsMi 

— 55 

— 60 

— 70 

ns 

tDDD 


— 

30 

:? 

V33 

— 33 

— 35 

— 45 

ns 

tAPS 

Arbitration Priority Set-up Time* 41 

5 

— 

5-::*. 


5 — 

5 — 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data* 51 

— 

Note 5 

— 

Note 5 

— Note 5 

— Note 5 

— Note 5 

ns 

Busy Input Timing (For Slave IDT7142 Only) •, 

tWB 

Write to BUSY Input * 6 ) 

0 


* 0 

— 

0 — 

0 — 

0 — 


tWH 

Write Hold After BUSY ( 7 ) 

12 

— . 

'? 15 

— 

20 — 

20 — 

20 — 

ns 

tWDD 

Write Pulse to Data Delay * 91 

— .. 

f 45 

— 

50 

— 55 

— 60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay* 91 

— 

"%0 

— 

35 

— 40 

— 35 

— 45 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 8 ) 


Symbol 

Parameter 

7132x55 
7142x55 
Min. Max. 

7132x70 
7142x70 
Min. Max. 

7132x90 
7142x90 
Min. Max. 

7132 x 100 
7142X100 
Min. Max. 

7132x120(2) 
7142x120(2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT7132 Only) 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

45 

— 45 

— 50 

— 60 

ns 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

— 45 

— 50 

— 60 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

35 

— 

35 

— 45 

— 50 

— 60 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

30 

— 

30 

— 45 

— 50 

— 60 

ns 

tWDD 

Write Pulse to Data Delay* 31 

— 

80 

— 

90 

— 100 

— 120 

— 140 

ns 

tDDD 


— 

55 

— 

70 

— 90 

— 100 

— 120 

ns 

tAPS 

Arbitration Priority Set-up Time* 4 ) 

5 

— 

5 

— 

5 — 

5 — 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data* 51 

— Note 5 

— 

Note 5 

— Note 5 

— Note 5 

— Note 5 

ns 

Busy Input Timing (For Slave IDT7142 Only) 

tWB 

Write to BUSY Input* 6 ) 

— 

— 

o 

— 

0 — 

0 — 

0 — 

ns 

tWH 

Write Hold After BUSY^ 1 

20 

— 

20 

20 — 

20 — 

20 — 

ns 

tWDD 

Write Pulse to Data Delay* 91 

— 

80 

— 

90 

— 100 

— 120 

— 140 

ns 

tDDD 

Write Data Valid to Read Data Delay* 91 

— 

55 

— 

70 

— 90 

— 100 

— 120 

ns 
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NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7132 only)”. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twDD-twp (actual) or tDDD - tDW (actual) 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through FtAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7142 
Only)". 

10. Not available in DIP packages — see 7032/7042 data sheet. 

11. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY( 1 . 2 . 3 ) (FOR MASTER IDT7132 ONLY) 


ADDRr } 

( MATCH } 

< 



k twp • 


R/Wr 

s 

\ 

/ 

< tl 

tDH 



DATAinr 


> 

£ VALID 

3 

c 


<•— ' tAPsW -*| 




ADDRl 


MATCH 




tBDA ► 

rF 

tBDD ► 


BUSYl ^ 

IX 








DATAoutl 

y 

£ VALID 


k tDDD < 4 ) — ► 



NOTES: 2692 drw 1 1 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cyde parameters should be adhered to*in order to ensure proper writing. 

3. Device is continously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1>2 3) (FOR SLAVE IDT7142 ONLY) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 

DATA OUT L 



— twc- 
MATCH 




k twp *\ 


s X 



k tDW 4*~*| tDH 


> 

< ^ X 




X 


MATCH 



tWDD ► 

1 


"> 

£ VALID 


“* 1 DDD *■ 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cyde parameters should be adhered to in order to ensure proper writing. 

3. Device is continuosly enabled for both ports. 
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TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7142 ONLY) 


R/W 


BUSY 




-tWB- 


-tWP- 




x 


-tWH- 


X 
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IDT7132SA/LA AND IDT7142SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 


CEL V ALID FI RST: 
ADDR 

L AND R A 


ADDRESSES MATCH 



LANDR. 


ADDRESSES MATCH 



2682 drw 15 

TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (1) 

LEFT ADDRESS VALID FIRST: 


tRC OR twc 

ADDRESSES MATCH 


tAPS \*-+ 


> 

£ 






ADDRESSES DO NOT MATCH 



RIGHT ADDRESS VALID FIRST: 


tRC OR twc 

ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 


NOTE: 

1. CEl = CEr = Vn 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x S-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT 

Ft/w r — 


BUSY 


RIGHT 


. 



R/W 


R/W 


IDT7132 



MASTER 


BUSY 


BUSY 


R/W 


BUSY 


| — tyAs — +5V +5V — tyAv — | 





R/W 


R/W 


IDT7142 



SLAVE M 


BUSY 


BUSY 


NOTE: 

1. No arbitration in IDT7142 (SLAVE). BUSY-IN inhibits write in IDT7142 (SLAVE). 


FUNCTIONAL DESCRIPTION: 

The IDT7132/42 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any locations in memory. These devices have an 
automatic power-down feature controlled by CE. The CE 
controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1 . 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match ora chip 
enable match down to 5ns minimu m and determine which port 
has access. In all cases, an active BUSY flag will be set for the 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine which p ort has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
imp ortant t o note that the operation is invalid for the port that 
has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 


and CERfor access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (ref er to T able II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each ch ip arriv e at the same time, it is 
po ssible t hat one will activate its BUSYl while another acitivates 
its BUSYr signal. Both sides are now busy and the CPUs will 
wait indefinitely for their port to become free. 

To avoid the “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in the 
MASTER, is used. The SLAVE has BUSY inputs which allow 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed, until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximumarbitrationtimeofthe MASTER. If, then, acont ention 
occurs, the write to the SLAVE will be inhibited due to BUSY 
from the MASTER. 
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IDT71 32SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL* 4 ) 


Left Or Right Port* 1 ) 

Function 


m 

m 

Do-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode ISB2 or ISB4 

X 

H 

X 

z 

CEr = CEL = H, Power Down 

Mode, Isbi or ISB3 

mm 

L 

mm 

DATAin 

Data on Port Written into Memory! 2 ) 

■a 

L 

L 

DATAout 

Data in Memory Output on Port! 3 ) 

mm 

L 

mm 

z 

High Impedance 
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NOTES: 

1 . A ol - Ai ol * Aor - Ai or 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see tWDD and tsoo timing. 

4. H = HIGH, L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 


TABLE II - ARBITRATION t 1 ’ 2 * 


Left Port 

Right Port 

Flags 

Function 

CEl 

Aol - Aiol 

CEn 

Aor- Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor -Aior 

L 

* Aol -Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor -Aior 

LL5R 

= Aol -Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor -Aior 

RL5L 

= Aol -Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor -Aior 

LW5R 

= Aol -Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor -Aior 

LW5R 

= Aol -Aiol 

L 

H 

Arbitration Resolved 
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NOTES: 

1. X = DON’T CARE, L = LOW, H = HIGH 

2. LV5R = Left Address Valid > 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT 


XXXX 


A 999 

Device Type Power Speed 


Package Process/ 
Temperature 
Range 


BLANK 

B 


P 

C 

J 

L48 

L52 

F 


20 

25 

30 

35 

45 

55 

70 

90 

100 

120 


LA 

SA 


Commercial (0°C to +70°C) 


Military (-55°C to+125°C) 
Compliant to MIL-STD-883, Class B 


Plastic DIP 

Sidebraze DIP (600 mil) 
Plastic Leaded Chip Carrier 
48-Pin Leadless Cnip Carrier 
52-Pin Leadless Chip Carrier 
Flatpack 


Commercial Only'') 


f Speed in Nanoseconds 


Military Only J 


Low Power 
Standard Power 


7132 16K (2K x 8-Bit) MASTER Dual-Port RAM 

‘ 7142 16K (2K x 8-Bit) SLAVE Dual-Port RAM 
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PRELIMINARY 

IDT7032SA/LA 

IDT7042SA/LA 



CMOS DUAL-PORT RAM 
16K (2Kx 8-BIT) 


FEATURES 

• High-speed access 

— Military: 25/35/45ns (max.) 

— Commercial: 20/25/35ns (max.) 

• Low-power operation 
— IDT7032/42SA 

Active: 375mW (typ.) 

Standby: 6mW (typ.) 

— IDT7032/42LA 
Active: 375mW (typ.) 

Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 

• MASTER IDT7032 easily expands data bus width to 1 6- 
or-more-bits using SLAVE IDT7042 

• On-ch ip port arbitration logic (I DT703 2 only) 

• BUSY output flag on IDT7032; BUSY input on IDT7042 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7032/IDT7042 are high speed 2Kx8 dual-port 
static RAMs. The IDT7032 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual- 
port RAM together with the IDT7042 "SLAVE" dual-port in 
1 6-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 16-or-more-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independant ports with separate 
control, address and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance 
technology, these devices typically operate on only 375mW 
of power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200pw 
from a 2 V battery. 

The IDT7032/7042 devices are packaged in 48-pin 
sidebraze or plastic DIPs. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



NOTE: 

1 . IDT7032 (MASTER ): BUS Y is open drain output and requires pullup resistor. 
IDT7042 (SLAVE): BUSY is input. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 integrated Device Technology, Inc. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CEl 

c 

1 

'' — " 

48 

R/Wl 

L 

2 


47 

BUSYl 

L 

3 


46 

Aiol 

□ 

4 


45 

OEl 

C 

5 


44 

Aol 

L 

6 


43 

Ail 

L 

7 


42 

A2L 

L 

8 


41 

A3L 

A4L 

L 

C 

9 

10 

P48-1 

40 

39 

Asl L 
GNDC 

11 

12 

C48-2 

38 

37 

A6L 

c 

13 


36 

A7L 

n 

14 


35 

A8L 

L 

15 


34 

A9L 

L 

16 


33 

l/O0L 

|_ 

17 


32 

I/O 1L 

L 

18 


31 

I/02L 

L 

19 


30 

I/O 3L 

L 

20 


29 

I/04L 

L 

21 


28 

I/O 5L 

L 

22 


27 

I/06L 

L 

23 


26 

I/O 7L 

L 

24 


25 


□ A3R 

□ A4R 

□ A5R 

□ Vcc 

□ A6R 

□ A7R 


□ I/02R 
Z) I/0 1 R 

□ l/OOR 
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DIP 

Top View 


ABSOLUTE MAXIMUM RATINGS^ 1 ) 


Symbol 

Rating 

Commercial 

Military 

hurtiM 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2693*101 


1. StressosgreaterthanthoselistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 
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RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


E72 


■»mii 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5(1) 

— 

0.8 

V 


NOTE: 2693*103 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc -5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7032SA 

IDT7042SA 

Min. Max. 

IDT7032LA 

IDT7042LA 

Max. Max. 

Unit 


Input Leakage 

Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

|iA 

|lLO| 

Output Leakage 

Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

)iA 

VOL 

Output Low Voltage 
(I/O 0 -I/O 7 ) 

Iol = 4mA 

— 

0.4 

— 

0.4 

H 

VOL 


Iol = 16mA 

— 

0.5 

— 

0.5 

1 

VOH 

Output High Voltage 

lOH ■ -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^ (Vcc = 5.0V ± 10%) 






7032 X 20P) 

7032 x 25 

7032 x 35 

7032 X 45 PJ 






7042 x 20 

7042 X 25 

7042 x 35 

7042 X 45P) 


Symbol 

Parameter 

Test Conditions 

Version 

Typ. Max. 

Typ. 

Max. 

Typ. Max. 

Typ. Max. 

Unit 

Icc 

Dynamic Operating 

CE = Vil 

mu 

— — 

75 

300 

75 

280 

75 

270 

mA 


Current (Both Ports 

Outputs Open 

M!L. LA 

— k. — 

75 

220 

75 

200 

75 

190 



Active) 

f = fMAX (4) 

C-HM'L SA 

75 260 

75 

250 

75 

240 

— 

— 





'LA 

75#: 190 

75 

180 

75 

180 

— 

— 


ISBl 

Standby Current 

II 111! Ill M 

Ml. SA 

— 

25 

75 

25 

75 

25 

75 

mA 


(Both Ports - TTL 

f = fMAX< 4 > 

MIL. L A 

— 

25 

55 

25 

55 

25 

55 



Level Inputs) 


OOM'L ^A 

25 * :: 65 

25 

65 

25 

65 

— 

— 





' LA 

25*: 45 

25 

45 

25 

45 

— 

— 


ISB2 

Standby Current 

CEl or CEr > Vih 

Ml. SA 


50 

180 

46 

170 

40 

160 

mA 


(One Port - TTL 

Active Port Outputs 

MIL LA 


50 

140 

46 

130 

40 

125 



Level Inputs) 

Open, f = fMAx <4) 

r.DM'l SA 

50' 180 

50 

170 

40 

155 

— 

— 





' LA 

50 135 

50 

120 

40 

110 

— 

— 


ISB3 

Full Standby Current 

Both Ports CEl and 

m„ SA 

i— 

1.2 

40 

1.2 

35 

1.0 

35 

mA 


(Both Ports - All 

CEr > Vcc -0.2V 

MiL. la 


0.4 

10 

0.4 

10 

0.2 

10 



CMOS Level Inputs) 

Vin > Vcc -0.2V or 

q a 

1HU 

1.2 

15 

1.0 

15 








Vin < 0.2V, f = d 5) 

COM'L. la 


0.4 

4 

0.2 

4 

— 

_ 


ISB4 

Full Standby Current 

One Port CEl or 

Mil ^ A 


50 

170 

45 

150 

40 

140 

mA 


(One Port - All 

CEr > Vcc -0.2V 

M,L LA 

“ — 

46 

135 

42 

115 

35 

105 



CMOS Level Inputs, 

Vin > Vcc -0.2V or 

ODM'l SA 

150 160 

50 

150 

45 

135 

— 

— 



f = 0 (5 >) 

Vin < 0.2V Active Port 

' ” LA 

46 1 25 

46 

115 

42 

105 

— 

— 




Outputs Open, f = fMAx w 












1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7032LA/IDT7042LA 

Min. Typ. Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 


MIL 

— 

100 

4000 

pA 



VCC = 2.0 V, CE > Vcc -0.2 V 

COM'L. 

— 

100 

1500 

pA 

tCDR< 3 ) 

Chip Deselect to Data 
Retention Time 

ViN > Vcc -0.2 V or ViN < 0.2V 


0 



ns 

tRO) 

Operation Recovery 

Time 



tRC< 2 ) 



ns 


nu i lo: 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


AC TEST CONDITIONS 


Vcc 


CE 


DATA RETENTION MODE 



Input Pulse Levels 

GND TO 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 
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5 V 


1250Q 


DATA out 


775Q> -L 30p p 


m 

Figure 1. Output Load 


BUSY 


270Q 


DATA out 


775 n; 


5 V 

i 


1250Q 


m 


dp 5pF* 


Figure 2. Output Load 
(for tHV, tLZ, twz, and tow) 


30pF* 


m 

Figure 3. BUSY Output Load 
(IDT7032 only) 


* Including scope and jig 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^ 


Symbol 

Parameter 

7032 X 20 1 2 > 
7042 x 20< 2 > 
Min. Max. 

7032 X 25 
7042 x 25 

Min. Max. 

7032x35 
7042 x 35 

Min. Max. 

7032 X 45< 3 > 
7042 x 45 (3) 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 | 

ii— 

25 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— <s 

20 

— 

25 

— 

35 

— 

45 

ns 

tACE 

Chip Enable Access Time 

— ;i 

IT 20 

— 

25 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— i? 

1? 10 

— 

12 

— 25 

— 

30 

ns 

tOH 

Output Hold From Address Change 

0 : s: 

s — 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time tM) 

0 

1 — 

0 

— 

0 

— 

0 

— 

ns 

tHZ 

Output High Z Timet 1 - 4 ) 

— 1|. 

j: 8 

— 

10 

— 

15 

— 

20 

ns 

tPU 

Chip Enable to Power Up Timet 4 ) 

°or - 

0 

— 

0 

— 

0 - 

ns 

tPD 

Chip Disable to Power Down Timet 4 ) 

— ii . 

50 

— 

50 

— 

50 

- 

50 

ns 


NOTES: 

1. Transition is measured +500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x” in part numbers indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE f 1 - 2 - 4 ) 



tRC ► 

ADDRESS y 

1 > 




4 tOH H 


DATAout PREVIOUS DATA VALID 




-tOH- 


DATA VALID 


XZX 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE C 1 - 3 ) 


CE 


OE 


DATAout 


CURRENT 


Icc 

Iss 




-tACE- 


-tAOE - 


X. 


-tLZ - 


-tlZ ■ 


< rrr~c 


NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vn. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 




-tHZ- 


JT 


-tHZ - 


DATA VALID 


r* tPU 

H tPD 

/ 

^50% 

50%' 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 7 * 


Symbol 

Parameter 

7032 X 20*2) 
7042 x 20* 2 ) 
Min. Max. 

7032 X 25 
7042 X 25 
Min. Max. 

7032 X 35 
7042 x 35 
Min. Max. 

7032 X 45* 3 > 
7042 X 45* 3 ) 
Min. Max. 

Unit 

Write Cycle 


Write Cycle Time! 5 ) 

20 

— 

25 

— 

35 — 

45 

— 

ns 

tEW 

Chip Enable to End of Write 

15 Si 

S:— 

20 

— 

30 

— 

35 — 


tAW 

Address Valid to End of Write 

is*: 

S— 

20 

— 

30 

— 

35 

— 

ns 

tAS 

Address Set-up Time 

oS 

S — 

0 

— 

0 - 

0 

— 


tWP 

Write Pulse Width* 6 ) 

15 

“ — 

20 

— 

30 

— 

35 

— 

■mu 

tWR 

Write Recovery Time 

o;!! 

s — 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

10“ 

1 — 

12 

— 

20 

— 

20 

— 

ns 

tHZ 

Output High Z Time* 1 -4) 

-fff 8 

— 

10 

— 

15 

— 

20 


tDH 

Data Hold Time 

os 

: — 

0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in High Z^ 1 ' 4 ) 

-ss 

8 

— 

10 

- 15 

— 

20 

ns 

tow 

Output Active From End of Write l 1 - 4 ) 

oS 

— 

0 

— 

0 

— 

0 

— 

ns 


1. Transition is measured ±500mV from low or high impedance voltage with load {Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MAST EF1/S LAVE combination, twc = tBAA + twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle”, Note 7) 

7. “x" in part numbers indicates power rating (SA or LA). 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 ) 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

VlN = ov 

11 

PF 

COUT 

Output Capacitance 

VlN = OV 

11 

_ef 


1 . This parameter is sampled and not 1 00% tested. 
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IDT7032SA/LA AND IDT7042SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) 0.2, 3, 7) 


ADDRESS 


OE 


CE 


RAW 


DATA OUT 


DATA IN 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (1 . 2 > 3 > 5 > 
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NOTES: 

1 . RAW must be high during all address transitions. _ 

2. A write occurs during the overlap (tEW or twp)_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or RA N going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED 


Symbol 

Parameter 

7032 x 20 U* 
7042 X 20* 1 * 
Min. Max. 

7032 X 25 
7042 X 25 
Min. Max. 

7032 x 35 
7042 X 35 
Min. Max. 

7032 X 45*2* 
7042 X 45*2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT7032 Only) 

tBAA 

BUSY Access Time to Address 

— : . 

20 

— 

25 

— 35 

— 35 

ns 

tBDA 

BUSY Disable Time to Address 

— :: 

? 18 

— 

20 

— 

30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

| 

J.v.,20 

— 

20 

— 

30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— f? 

rie 

— 

20 

— 

25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay * 3 * 

— 

45 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay* 3 * 

—Si 

SS 30 

— 

35 

— 

45 

— 55 

ns 

tAPS 

Arbitration Priority Set-up Time* 4 * 

5^ 

ii — 

5 

— 

5 

— 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data* 5 * 

— Note 5 

— 

Note 5 

— 

Note 5 

— Note 5 

ns 

Busy Input Timing (For Slave IDT7042 Only) . : f 

tWB 

Write to BUSY Input * 6 * 

0 

s — 

0 

— 

0 

— 

0 — 

ns 

tWH 

Write Hold After BUSY*''* 

12 £ 

.... — 

15 

— 

20 

— 

20 — 

ns 

tWDD 

Write Pulse to Data Delay * 9 * 

-£f. 

45 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay* 9 * 

— 

30 

— 

35 

— 

45 

— 55 

ns 


1 . 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT7032 only)”. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, tWDD-twp (actual) or tODD - tDW (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “X" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to ‘Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7042 
Only)". 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY* 1 - 2 - 3 ) (FOR MASTER IDT7032 ONLY) 


ADDRr ^ 

( MATCH } 

< 



k twp ► 


R/Wr 


\ 

s 

4 * 

tDH 



DATA IN R 


> 

£ VALID 

~> 

< 


*— tAPS (1) -*j 




ADDRL 


MATCH 


1 


tBDA ► 

h 

tBDD * 


BUSYL V 


X 





DATA OUT L 


£ VALID 


r iddd (4) n 



1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY H- 2 - 3 ) (FOR SLAVE IDT7042 ONLY) 



4 two ► 


ADDRr 

( MATCH y 

c 


U twp ► 


R/Wr ^ 

S 

y\ 

4 kl 

tDH 


M 

DATAinr 

> 

£ VALID y 

( 




ADDRl X 


MATCH 




1 



DATA OUT L 

> 

K VAUD 


r* tDDD * 




NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 
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TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7042 ONLY) 


R/W 




BUSY 




-tWB- 


-tWP- 


X 


-tWH- 


X 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT7032 ONLY) 


CEL VALID FIRST: 

ADDR y 
LAND R 


ADDRESSES MATCH 




ADDRESSES MATCH 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION 0) 
(FOR MASTER IDT7032 ONLY) 


LEFT ADDRESS VALID FIRST: 


— tRC OR twc 

ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 



RIGHT ADDRESS VALID FIRST: 


tRC OR twc 

ADDRESSES MATCH 


ADDRESSES DO NOT MATCH 



NOTE: 

1 . CEi = cEr = Vil 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT 


RIGHT 


R/W- 


BUSY- 


f 'Wv — +5V 





R/W 


R/W 


IDT7032 



MASTER 


BUSY 


BUSY 


+5V — VW — T 






R/W 


R/W 


IDT7042 



SLAVE* 1 ) 


BUSY 


BUSY 


R/W 


BUSY 


NOTE: 

1. No arbitration in IDT7042 (SLAVE). BUSY-IN inhibits write in IDT7042 (SLAVE). 


FUNCTIONAL DESCRIPTION 

The IDT7032/42 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any locations in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip powerdown circuitry that permits the respec- 
tive port to go into a standby mode when not selected (CE 
high). When a port is enabled, access to the entire memory 
arra y is permitted. Each port has its own Output Enable control 
(OE). In the read mode, the port's OE turns on the output 
drivers when set LOW. Non-contention READ/WRITE condi- 
tions are illustrated in Table 1. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimu m and determine which port 
has access. In all cases, an active BUSY flag will be set for the 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address data. It is im portant 
to note that the operation is invalid for the port tha t has B USY 
set LOW. The delayed port will have access when BUSY goes 
inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of ar- 
bitration are provided: (1 ) if the addresses match and are valid 
before CE, on-chip control logic arbitrates between CEl and 


CERfor access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (ref er to T able II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive a t the same time, it is 
possible that on e will activate its BUSYl while another acti- 
vates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid the “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach wher e only o ne arbitrator, in the 
MASTER, is used. The SLAVE has BUSY inputs which allow 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMS in width, the writ ing of the 
SLAVE RAMS must be delayed, until afterthe BUSYinput has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL* 4 ) 


Left Or Right PortU) 

Function 


m 

m 

Do-7 


H 

X 

z 

Port Disabled and in Power 

Down Mode ISB 2 or ISB4 


H 

X 

z 

CEr = CEl = H, Power Down 

Mode, Isbi or ISB3 


L 

mm 

DATAin 

Data on Port Written into Memory! 2 ) 


mm 

u 

DATAout 

Data in Memory Output on Port! 3 ) 


mm 

mm 

z 

High Impedance Outputs 
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NOTES: 

1. A ol - Ai ol * Apr - Aior 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see twoo and tDDD timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


TABLE II - ARBITRATION (1,2) 


Left Port 

Right Port 

Flags! 2 ) 

Function 

CEL 

Aol- Aiol 

CEr 

Aor - Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor - Aior 

L 

* Aol - Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol - Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

L 

H 

Arbitration Resolved 


n _ i co: 

1 . X = DON'T CARE. L = LOW, H = HIGH 

2. LV5R = Left Address Valid > 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE^ LOW 5 5ns before Right CE. 

RL5L = Right CE = LOW^5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


XXXX A 

999 

A 

A 

Device Type Power 

Speed 

Package 

Process/ 

Temperature 

Range 


BLANK 

Commercial (0°C to +70°C) 

B 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

P 

Plastic DIP 

C 

Sidebraze DIP (600 mil) 

20 

Commercial Only) 

25 

35 

> Speed in Nanoseconds 

45 

Military Only J 

LA 

Low Power 

SA 

Standard Power 

7032 

16K (2K x 8-Bit) MASTER Dual-Port RAM 

7042 

16K (2K x 8-Bit) SLAVE Dual-Port RAM 
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1 

CMOS DUAL-PORT RAM 

1 DT71 321 S A/LA 

Integrated Device Technology, Inc. 


16K(2Kx 8-BIT) 

WITH INTERRUPTS 

1 DT71 421 S A/LA 


FEATURES: 

• High-speed access 

—Military: 25/30/35/45/55/70ns (max.) 

— Commercial: 20/25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT71 321/1 DT71 421 SA 
Active: 325mW (typ.) 

Standby: 5mW (typ.) 

— IDT71 321/421 LA 
Active: 325mW (typ.) 

Standby: 1 mW (typ.) 

• Two INT flags for port-to-port communications 

• MASTER IDT71321 easily expands data bus width to 16- 
or-more-bits using SLAVE IDT71421 

• On-chip port arbitration logic (IDT71321 only) 

• BUSY output flag on IDT71321 ; BUSY input on 
IDT71421 

• Fully asynchronous operation from either port 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT71321/IDT71421 are high-speed 2K x 8 dual- 
port static RAMs with internal interrupt logic for interproces- 
sor communications. The IDT71321 is designed to be used 
as a stand-alone 8-bit dual-port RAM or as a "MASTER" 
dual-port RAM, together with the IDT71421 "SLAVE" dual- 
port.in 16-or-more-bit memory systems applications results 
in full speed, error-free operation without the need for addi- 
tional discrete logic. 

Both devices provide two independent ports with sepa- 
rate control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance tech- 
nology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention ca- 
pability, with each dual-port typically consuming 200pw from 
a 2V battery. 

The IDT71321/IDT71421 devices are packaged in 52-pin 
LCCs and PLCCs. Military grade product is manufactured 
in compliance with the latest revision of MIL-STD-883, Class 
B. 


FUNCTIONAL BLOCK DIAGRAM 


r/wl 

CEl 

OEl 

Aiol 

A7L 

l/O0L 

I/07L 

BUSYl (1) 

A6L 

Aol 


INTl (2) 



R/Wr 

CEr 



INTr (2) 
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NOTES: 

1. IDT71321 (MASTER): BUSY is open output and requires pullup resistor. IDT71421 (SLAVE): BUSY is input. 

2. Open drain output: requires pullup resistor. 

CEMOS is a trademark of Integrated Device Technology, Inc. 














IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 
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ABSOLUTE MAXIMUM RATINGS* 1 ) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2691 bi 01 


1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 
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RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5(1) 

— 

0.8 

V 


NOTE: 2691 tbi 03 

1. ViL(min.)= -3.0V for pulse width loss than 20ns. 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT71321SA 

IDT71421SA 

Min. Max. 

IDT71321LA 

IDT71421LA 

Min. Max. 

Unit 


Input Leakage 

Current 

Vcc = 5.5V, ViN = 0V to Vcc 

10 

— 5 

pA 

|lLO| 

Output Leakage 

Current 

CE = Vih, Vout = 0V to Vcc 

10 

— 5 

pA 

VOL 

Output Low Voltage 
(I/O 0 -I/O 7 ) 

Iol = 4mA 

— 0.4 

0.4 

SK 

VOL 

Open Drain Output Low 
Voltage (BUSY/INT) 

Iol = 16mA 

— 0.5 

0.5 

1 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 — 

2.4 — 

V 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE W(Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

71321x20(2) 

71421x20(2) 

71321x25/30 

71421x25/30 

71321x35 

71421x35 

Unit 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = VlL 

Outputs Open 
f = fMAX< 4 > 

Mil. “ 

— — 

75/75 300/290 
75/75 220/210 

75 280 

75 200 

mA 

Corn! p^ 

LA 

75 260 

75 190 

75/70 250/240 
75/70 180/170 

75 195 

75 155 

ISBI 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 

f = fMAX( 4 ) 

Mil. fA 

— — 

25/25 75/75 

25/25 56/55 

25 75 

25 55 

mA 

Com’l. p^ 

LA 

25 65 

25 45 

25/25 65/65 

25/2Sw 45/45 

25 65 

25 45 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX (4) 

Mil. f* 

— — 

50/46 180/175 
SO/4'6 140/135 

40 170 

40 130 

mA 

Com’l. p^ 

LA 

50 1 805: 

50 1305% 

50/46 170/155 
50/46 120/110 

40 130 

40 95 

ISB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc -0.2V 

Vin > Vcc -0.2 V or 

Vin < 0.2V,f = 0 (5) 

Mil. fA 

— . 

1.2/1 .2 40/40 
0.4/0. 4 10/10 

1.2 35 

0.4 10 

mA 

Com’l. p^ 

LA 

1.2 15 

0.4 / 'm 4 

1.2/1 .2 15/15 

0. 4/0.4 4/4 

1.0 15 

0.2 4.0 

ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs, 
f = 0< 5 >) 

One Port CEl or 

CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 

Vin < 0.2V 

Active Port Outputs 
Open, f = fMAX< 4 > 

Mil. “ 

— ■; .... — 

50/45 170/160 
46/42 135/125 

45 150 

42 115 

mA 

Com’!. p^ 

LA 

50 % 1 60 
46 125 

50/45 150/137 
46/42 115/105 

40 115 

35 90 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (%cc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

71321x45 

71421x45 

71321x55 

71421x55 


Unit 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = Vil 

Outputs Open 
f = fMAX< 4 ) 

Mil. fA 

9 

■Ml 

65 225 

65 180 

mA 

Com’l. p^ 

LA 

75 190 

75 145 

60 180 

60 140 

— — 

ISBI 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 

f = fMAX( 4 ) 

Mil. SA 

25 65 

25 55 

25 65 

25 55 

25 65 

25 55 

mA 

Com’l. p£ 

LA 

25 65 

25 45 

25 65 

25 45 

— — 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAX< 4 ^ 

Mil. SA 

40 135 

40 110 

40 135 

40 110 

40 135 

40 110 

mA 

Com’!. p^ 

LA 

40 120 

40 85 

40 115 

40 85 

— — 

ISB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 

Vin < 0.2V, f = 0 (5) 

Mil. SA 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

Com’l. pP 

LA 

1.0 15 

0.2 4.0 

1.0 15 

0.2 4.0 

— — 

ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs, 
f = 0< 5 >) 

One Port CEl or 

CEr > Vcc -0.2V 

Vin > Vcc -0.2V or 

Vin < 0.2V 

Active Port Outputs 
Open, f = fMAxW 

Mil. fA 

40 125 

35 95 

40 120 

35 90 

40 110 

35 80 

mA 

Com’l. PP 

LA 

40 115 

35 80 

40 100 

35 75 

— — 


1 . "x" in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using 
“AC TEST CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Test Condition 


Vcc = 2.0V, CE > Vcc -0.2V COM'L. 
Vin £ Vcc -0.2 V or VlN < 0.2V 


Symbol 

Parameter 

Vdr 

Vcc for Data Retention 

iCCDR 

Data Retention Current 

tCDR( 3 ) 

Chip Deselect to Data 
Retention Time 

tR<3> 

Operation Recovery 

Time 


NOTES: 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 


IDT71 321 LA/IDT71 421 LA 
Min. Typ. Max. 



DATA RETENTION MODE 


4.5V V VOR > 2.0V 

►-tCDR* 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2, 3 and 4 
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5V 


DATAcxjt - 
7750 



(30pF for 20ns, 25ns, 
30ns, 35ns, & 45ns 
versions) 


Figure 1. Output Load 

5V 

5^ 2700 


BUSY or INT - 


Figure 3. BUSY and INT Output Load 


DATAcxjt - 
7750 



Figure 2. Output Load 
(for Ihz, tLZ, twz, and tow) 

5V 


BUSY or INT 



Preliminary 


Figure 4. BUSY and INT Output Load 
(for 20ns, 25ns and 30ns versions) 


* Including scope and jig. 

























IDT71 321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

71321x20(2) 
71421x20 (2) 

Min. Max. 

71321x25/30 

71421x25/30 

Min. Max. 

71321x35 

71421X35 

Min. Max. 

71321x45 
71421x45 
Min. Max. 

71321x55 

71421X55 

Min. Max. 

71321x700) 

71421x70(3) 

Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25/30 

...— 

35 

— 

45 

— 

55 

— 

70 

— 


tAA 

Address Access Time 

— 

20 

— . 

25/30 

— 

35 

— 

45 

— 

55 

— 

70 


tACE 

Chip Enable Access Time 

— 

20 


25/30 

— 

35 

— 45 

— 

55 

— 

70 


tAOE 

Output Enable Access Time 

- 10 

: ; • 

12/15 

— 

25 

— 

30 

— 

35 

— 

40 



Output Hold From Address Change 

0 

— .... 

0/0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

m 

tLZ 

Output Low Z Time* 1 ’4) 

0 

— % 

0/0 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time! 1 - 4 ) 

— 

- 8 

— 

10/12 

— 

15 

— 

20 

— 

30 

— 

35 


tPU 

Chip Enable to Power Up Time! 4 ) 

of 


0/0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time! 4 ) 

— * 

50 

— 

50/50 

— 

50 

— 

50 

— 

50 

— 

50 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2, 3 and 4). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x" in part numbers indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 


(1,2,4) 


ADDRESS 


-tRC- 


X 


-tAA - 


-tOH • 


DATAout PREVIOUS DATA VALID 


X 


DATA VALID 


-tOH- 


XXX 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1>3) 


CE 


OE 


DATAout 


CURRENT 


Icc ' 
Iss 




-tACE- 


-tAOE- 


X 


-tLZ- 


-tLZ ■ 




Jr 


-tHZ - 


X 


-tHZ - 


DATA VALID 




N — tPU — ► 

H tPD 

/ 

Y 50% 

50%' 
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NOTES; 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vn. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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1DT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

71321x20 W 
71421x20 < 2 > 
Min. Max. 

71321x25/30 
71421x25/30 
Min. Max. 

71321x35 
71421x35 
Min. Max. 

Unit 

Write Cycle 

mmm 

Write Cycle Time* 5 ) 

20 

— 

25/30 

— 

35 

— 

■USi 

tEW 

Chip Enable to End of Write 

15 

— 

20/25 


30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 


30 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

BEE® 


0 

— 

■SKI 

tWP 

Write Pulse Width 

15 — 

13SBS1 


30 

— 

ns 

tWR 

Write Recovery Time 

0 

— ... 

0/0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

10 

12/15 

— 

20 

— 

ns 

tHZ 

Output High Z Time* 1 - 4 ) 

— 

: 8 

— 

10/12 

— 

15 

ns 

tDH 

Data Hold Time 

KM 

sag» 

0/0 

— 

0 

— 

■591 

twz 

Write Enabled to Output in High Z0- 4 ) 

_ * 

8 

— 

10/12 

— 

15 

■ns 

tow 

Output Active From End of Write* 1 - 4 ) 

0 

— 

0/0 

— 

0 

— 

ns j 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 


Symbol 

Parameter 

71321x45 
71421x45 
Min. Max. 

71321x55 
71421x55 
Min. Max. 

71321x70(3) 
71421X70* 3 ) 
Min. Max. 

Unit 

Write Cycle 

m 

Write Cycle Time* 5 ) 

45 

— 

55 

— 

70 

— 

BE9H 

tEW 

Chip Enable to End of Write 

35 

— 

40 

— 

50 — 

ns 

tAW 

Address Valid to End of Write 

35 

— 

40 

— 

50 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

20 

— 

20 

— 

30 

— 

BEES 

tHZ 

Output High Z Time* 1 - 4 ) 

— 

20 

— 

30 

— 

35 

HE9B 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in High Z* 1 - 4 ) 

— 

20 

— 

30 

— 

35 

ns 

tow 

Output Active From End of Write* 1 - 4 ) 

0 

— 

0 

— 

0 

— 

ns 
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NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2, 3 and 4). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBM + twp. 

6. "x” in part numbers indicates power rating (SA or LA). 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING O. 2 - 3 . 7 ) 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING f 1 ’ 2 ’ 3 ’ 5 * 
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NOTES: 

1. WE must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or RAV going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, _the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified twp. 




IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

71321x20d) 
71421x20 (1) 
Min. Max. 

71321x25/30 
71421x25/30 
Min. Max. 

71321x35 
71421x35 
Min. Max. 

Unit 

Busy Timing (For Master IDT71321 Only) 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25/30 

— 

35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

18 

— 

20/25 

— 

30 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— .1 

20/25 

— 

30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

18 

-05 

20/25 

— 

25 

ns 

tWDD 

Write Pulse to Data Delay * 3 > 

— 

45 

50/55 

— 

60 

ns 

tDDD 

Write Data Valid to Read Data Delay * 3) 

— 

30 

33/33 

— 

35 

ns 

tAPS 

Arbitration Priority Set-up Timet 4 ) 

5 

— •%: 

| 5/5 

— 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Data* 5 ) 

— 

Note 5 

: — 

Note 5 

— 

Note 5 

ns 

Busy Timing (For Slave IDT71421 Only) 

tWB 

Write to BUSY Input (6) 

0 

0/0 

— 

0 

— 

■jH 

tWH 

Write Hold After BUSY! 7 ) 

12 

-x,— 

15/20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay* 9 ) 

— 

45 

— 

50/55 

— 

60 

ns 

tDDD 

Write Data Valid to Read Data Delay! 9 ) 

— 

30 

— 

35/35 

— 

35 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 


Symbol 

Parameter 

71321x45 
71421x45 
Min. Max. 

71321x55 
71421X55 
Min. Max. 

71321X70* 2 ) 
71421X70* 2 ) 
Min. Max. 

Unit 

Busy Timing (For Master IDT71321 Only) 

tBAA 

BUSY Access Time to Address 

— 

35 

— 

45 

— 

45 

ns 

tBDA 

BUSY Disable Time to Address 

— 

35 

— 

40 

— 

40 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

30 

— 

35 

— 

35 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

25 

— 

30 

— 

30 

ns 

tWDD 

Write Pulse to Data Delay* 3 ) 

— 

70 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data Delay* 3 ) 

— 

45 

— 

55 

— 

70 

ns 

tAPS 

Arbitration Priority Set-up Time< 4 > 

5 

— 

5 

— 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Data< 5 > 

— 

Note 5 

_ 

Note 5 

— 

Note 5 

ns 

Busy Timing (For Slave IDT71421 Only) 

tWB 

Write to BUSY Input* 6 ) 

0 

— 

0 

— 

— 

— 

ns 

tWH 

Write Hold After BUSY* 7 ) 

20 

— 

20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay* 9 ) 

_ 

70 

— 

80 

90 — 

ns 

tDDD 

Write Data Valid to Read Data Delay* 9 ) 

— 

45 

— 

55 

— 

70 

ns 
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NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT71321 only)”. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, tWDD-twP (actual) or tDDD - tow (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. V in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay 
(For Slave IDT71421 Only)". 
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IDT71 321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY O- 2 - 3 ) (FOR MASTER IDT71321) 



4 twc 


ADDRr y 

( MATCH y 

< 



k twp ► 


R/Wr 

s 

S 

y 





DATAinr 


> 

£ VALID 

lx 


4 tAPS ►) 




ADDRl 


MATCH 


I 


tBDA ► 

\* tBDD *j 


BUSYl V, 

IX 

X 




DATAoutl 

y 

£ VALID 


r tDDD (4) *1 



NOTES: ggg, drw gg 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cyde parameters should be adhered to in order to ensure proper 
writing. 

3. Device is continuously enabled for both ports. 

4. OF at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY ( 1 » 2 » 3 )(FOR SLAVE IDT71421 ONLY) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


DATA OUT l 


-twc- 




MATCH 


X 



k twp *| 

s 

s / 



k tDW ►I 4 H tDH 



C valid X 




X 


MATCH 



tWDD ► 



-y 

£ VALID 


4 tDDD ► 



NOTES: 

1. Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IDT71421) 


R/W 


X 


BUSY 


1 


-tWB- 


-tWP- 


X 


-tWH- 


X 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT71321 ONLY) 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION 
(FOR MASTER IDT71321 ONLY)0) 

LEFT ADDRESS VALID FIRST: 



2691 drw 14 

RIGHT ADDRESS VALID FIRST: 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

71321 SA/LA200) 
71421SA/LA20< 1 > 
Min. Max. 

71321 S A/LA25/30 
71 421 SA/LA25/30 
Mln. Max. 

71321SA/LA35 
71421SA/LA35 
Min. Max. 

Unit 

Interrupt Timing 

tAS 

Address Set-up Time 

0 

— 

0 *. l 


0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

' 0 


0 

— 

ns 

tINS 

Interrupt Set Time 

— 

20 ji: 

25/30 

— 

35 

ns 

tINR 

Interrupt Reset Time 

— ' V 

20 

- 

25/30 

— 

35 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 


Symbol 

Parameter 

71321SA/LA45 
71421SA/LA45 
Min. Max. 

71321SA/LA55 
71421SA/LA55 
Mln. Max. 

71321SA/LA70<2) 
71421SA/LA70< 2 > 
Min. Max. 

Unit 

Interrupt Timing 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tINS 

Interrupt Sot Time 

— 

40 

— 

45 

— 

50 

ns 

tINR 

Interrupt Reset Time 

— 

40 

— 

45 

— 

50 

ns 


1 . 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 


TIMING WAVEFORM OF INTERRUPT MODE 2 > 

LEFT SIDE SETS INTR: 
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IlUIWi 

1. CEL = CEr = Vil 

2. INTi and INTr are reset (HIGH) during power up. 
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IDT71 321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MODE 0* 2 > 

RIGHT SIDE SETS INTL: 


LEFT SIDE CLEARS INTL: 


ADDRl 


R/Wl 


OEl 


INTi 


-tINR- 


Jf 




4 tRC * 

£ READ 7FE ^ 

< 


M 

tWR 



7 




NOTES: _ 

1. CEl = CEr_=_Vil 

2. INTr and INTl are reset (HIGH) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT 


RIGHT 


RAV- 


BUSY- 


HVW-+5V 






RAV 


RAV 


IDT71321 



MASTER 


BUSY 


BUSY 


+5V^VW-t 



FVW 


BUSY 


NOTE: 

1. No arbitration in IDT71421 (SLAVE). BUSY-IN inhibits write in IDT71421 (SLAVE). 
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IDT71 321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT71321/IDT71421 provides two ports with sepa- 
rate control, address and I/O pins that permit independent 
access for reads or writes to any locations in memory. These 
devices have an automatic power-down feature controlled 
by CE. The CE controls on-chip power-down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port’s 
OE turns on the output drivers when set LOW. Non-con- 
tention READ/WRITE conditions are illustrated in Table 1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTL)is 
set when the right port writes to memory location 7FE (HEX). 
The left port clears the interrupt by reading address location 
7FE. Likewise, the right port interrupt flag (INTr) is set 
when the left port writes to memory location 7FF (HEX) and 
to clear the interrupt flag (INTr), the right port must read 
the memory location 7FF. The message (8 bits) at 7FE or 
7FF is user-defined. If the interrupt function is not used, 
address locations 7FE and 7FF are not used as mail boxes 
but as part of the random access memory. Refer to Table II 
for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will de- 
termine whi ch port has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the proces- 
sor to hold the operation and its respective address and 
data. It is importa nt to n ote that the operation is invalid for 
the port that has BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 


Contention occurs when both left and right ports are ac- 
tive and both addresses match. When this situation occurs, 
the on-chip arbitration logic determines access. Two modes 
of arbitration are provided: (1) if the addresses match and 
are valid before CE, on-chip control l ogic arbitrates between 
CEL and CEr for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer to Table III). In ei- 
ther mode of arbitration, the delayed port’s BUSY flag is set 
and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible t hat one will activate its BUSYl 
while another acitivates its BUSYr signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the “Busy Lock-Out’’ problem, IDT has devel- 
oped a MASTER/SLAVE approach where onl y one a rbitra- 
tor, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other sys- 
tems. 

When expanding dual-port RAMS in width, the wri ting of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conve rsely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is re- 
solved. This timing is inherent in all dual-port memory sys- 
tems where more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a con- 
tention occurs, the write to the SLAVE will be inhibited due 
to BUSY from the MASTER. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL^ 4 ) 


Left Or Right PortO) 

Function 


m 

m 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 

Down Mode lsB 2 or ISB4 

X 

H 

X 

Z 

CEr = CEl = H, Power Down 

Mode, Isbi or ISB3 

L 

L 

X 

DATAlN 

Data on Port Written into Memory (2) 

H 

L 

L 

DATAout 

Data in Memory Output on Porb 3 > 

H 

L 

H 

Z 

High Impedance Outputs 


1. A ol-Aiol * Aor-Aior 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see tWDD and Ibdd timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 0) 

Conditions 

1223 

man 

ClN 

Input Capacitance 

VlN = ov 

mm 

mm 

Cout 


VlN = OV 

mm 

mm 


1. This parameter is determined by device characterization but is not 100% 
tested. 


TABLE II - INTERRUPT FLAG U . 4 ) 


Left Port 

Right Port 

Function 

R/Wl 

CEl 

OEl 

Aol-Aiol 

INTl 

R/Wr 

CEr 

OEr 

Aol-Aior 

INTr 

L 

L 

X 

7FF 

X 

X 

X 

X 

X 

|_(2) 

■ uni iiimti hum 

X 

X 

X 

X 

X 

X 

L 

L 

7FF 

h< 3 > 


X 

X 

X 

X 

1_( 3 ) 

L 

L 

X 

7FE 

x< 2 > 

rtrrnrn 1 1 ■ mimit 

X 

L 

L 

7FE 

H<2) 

X 

X 

X 

X 

X 

Reset Left INTl Flag 


iiJito; 

1. A ssume s BUSYl = BUSYr = H. 

2. If BUSYl = L, then NC. 

3. If BUSYr = L, then NC. 

4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE. 


TABLE III - ARBITRATION C* 2 > 


Left Port 

Right Port 

Flags 

Function 

CEL 

Aol-Aiol 

CEr 

Aor-Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor-Aior 

L 

* Aol-Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 


LL5R 

= Aor-Aior 

LL5R 

= Aol-Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor-Aior 

RL5L 

= Aol-Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor-Aior 

LW5R 

= Aol-Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor-Aior 

LW5R 

= Aol-Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2691 tol 19 

1 . InT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid 2 5ns before right address. 

RV5L = Right Address Valid 5 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left C£ = LOW > 5ns before Right CE. 

RL5L = Right CE = LOWS 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT 


XXXX 


999 


Device Power Speed Package Process/ 



BLANK Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class 
B 


J 

PLCC 


L52 

LCC 


20 

25 

30 

Commercial Only' 


35 

45 

55 


► Speed in Nanoseco 

70 

Military Only 


LA 

Low Power 


SA 

Standard Power 


71321 

16K (2K x 8-Bit) MASTER Dual-Port 
RAM w/ Interrupt 

71421 

16K (2K x 8-Bit) SLAVE Dual-Port RAM 
w/ Interrupt 
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1 

HIGH-SPEED 

PRELIMINARY 

ft;: dt) 

Integrated Device Technology, Inc. 


2K x 9 DUAL-PORT 

STATIC RAM 

IDT7012 


FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT7012S 

Active: 400mW (typ.) 

Standby: 7mW (typ.) 

- IDT7012L 

Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asychronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could be 
used as the parity bit 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

■ Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7012 is a high-speed 2K x 9 dual-port static RAM 
designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to 
be able to externally arbitrate or withstand contention when 
both sides simultaneously access the same dual-port 
location. 

The IDT7012 provides two independent ports with 
separate control, address and I/O pins that permit 
independent, asychronous access for reads or writes to any 
location in memory. It is the user’s responsibility to ensure 
data integrity when simultaneously accessing the same 
memory location from both ports. An automatic power-down 
feature, controlled by CE, permits the on-chip circuitry of each 
port to enter a very low standby power mode. 

The IDT7012 utilizes a 9-bit wide data path to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions off er battery backup data retention capability, with 
each port typically consuming 200pW from a 2V battery. 

The IDT7012 is packaged in 48-pin sidebrazed or plastic 
DIPs, 48-pin LCCs and 48-pin flatpacks. The military devices 
are processed 100% in compliance to the test methods of 
MIL-STD-883, Method 5004. 


FUNCTIONAL BLOCK DIAGRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElC 

1 

"V 

48 

□ 

CEr 

R/WlC 

2 


47 

□ 

R/Wr 

AiolC 

3 


46 

□ 

Aior 

AqlC 

4 


45 

□ 

A9R 

OElC 

5 


44 

□ 

OEr 

AolC 

6 


43 

□ 

Aor 

A ilC 

7 


42 

□ 

Air 

A2LC 

8 


41 

□ 

A2R 

A SLIT 

9 


40 

□ 

A3R 

A4LC 

10 


39 

□ 

A4R 

AslII 

11 

C48-2 

38 

□ 

Asr 

GNDCj 

12 

& 

37 

□ 

Vcc 

A6LC 

13 

P48-1 

36 

□ 

A6R 

A7LE 

14 


35 

□ 

A 7R 

AslC 

15 


34 

□ 

A 8R 

I/O olC 

16 


33 

□ 

I/O 8R 

I/O 1 l C 

17 


32 

□ 

I/O7R 

i/o 2 l t: 

18 


31 

□ 

I/O 6R 

i/o 3 l c 

19 


30 

□ 

I/O 5R 

I/04LC 

20 


29 

□ 

I/O4R 

I/O 5LlZ 

21 


28 

□ 

I/O 3R 

I/O 6L d 

22 


27 

□ 

I/O 2R 

I/O 7LC 

23 


26 

□ 

I/O 1 R 

I/O 8l1Z 

24 


25 

□ 

I/O OR 


DIP 

TOP VIEW 


INDEX 



LCC/FLATP AC K 
TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

um 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 


Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

H 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2653 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specificationis not implied. Exposure toabsolute maximum rating conditions 
for extended periods may affect reliabilty. 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 11 ) 

Condition 

Max. 

Unit 

ClN 

Input Capacitance 

VlN = ov 

11 

pF ■ 

COUT 

Output Capacitance 

Vout = OV 

11 

PF 


NOTE: 2653 toll 3 

1 . This parameter is sampled and not 1 00% tested. 


RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 


Grade 

Ambient Jemperature 


Vcc 

Military 

-55°C to +125°C 

ov 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 


2653 4)102 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Bn 

(2221 

HQ3 

Vcc 

Supply Voltage 

mm 

5 


V 

GND 

Supply Voltage 

0 

0 

EKSi 

V 

VlH 

Input High Votage 

ESI 

- 

BEI 

V 

Vil 

Input Low Voltage 

mm 

- 

KOI 

V 


NOTE: 2653 4)103 

1 . Vil = -3.0V for pulse width less than 20ns. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Condition 

701 2S 

701 2L 

Unit 

mm 




BH 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

mm 

— 

5 

WSM 

|lLO| 

Output Leakage Current 

■ mu ii mi hi in — 

— 

mm 

— 

5 

CJ 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

eh 

— 

eh 

■9 

VOH 

Output High Voltage 

Ioh = -4mA 

EH 


mm 

— 

WM 
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DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 




Test 


7012 x 25 (Z> 

7012x35 

7012x45 

7012 x 55 

70l2x70 (3 > 


Symbol 

Parameter 

Condition 

Version 

ES3 


ESS 


ESS 


ESS 


m 


Unit 

Icc 

Dynamic 

CE< Vil 

Mil. S 

— 

— 

80 

300 

75 

290 

70 

285 


mu 

mA 


Operating 

Outputs Open 

L 

— 

— 

80 

220 

75 

210 

70 

205 

B 

Ew»l 



Current (Both 

f = fMAX (4) 

Com’l. S 

75 


75 

fSBI 

75 

245 

70 

235 

B 

a 



Ports Active) 


L 

75 

Kw 

75 


75 

170 

70 

160 

B 

B 


ISBI 

Standby 

CEl and 

|H 

B 

a 

25 

80 

25 

80 

25 

80 

25 

80 

mA 


Current (Both 

CEr > ViH 

IB 

B 

B 

25 

60 

25 

60 

25 

60 

25 

60 



Ports — TTL 

f = fMAX (4) 

Com’l. S 

25 

65 

25 

65 

25 

65 

25 

65 

B 

— 



Level Inputs) 


L 

25 

45 

25 

45 

25 

45 

25 

45 

B 

— 

IH 

ISB2 

Standby 

CEl or 


B 

— 

50 

190 

45 

180 

40 

170 

19 

165 

mA 


Current (One 

CEr > Vih 

mm 

■ 

— 

50 

145 

45 

140 

40 

140 

H 

135 



Port— TTL 

Active Port 

Com’l. S 

50 

IQ 

19 

160 

45 

150 

40 

140 

B 

B 



Level Inputs) 

Outputs Open, 

f = fMAX (4) 

L 

50 

1 

i 

115 

45 

105 

40 

95 

B 

9 

■ 

ISB3 

Full Standby 

Both Ports CEl and 

IM9HJ 


a 

1.2 

30 

B 

30 

99 

30 

1.0 

30 

mA 


Current 

CEr > Vcc -0.2V 

mbs 



0.4 

10 


10 


10 

0.2 

10 



(Both Ports — All 

VlN> VCC -0.2V 

Com'l. S 

mm 

15 

na 

15 

KE3 

15 

1.0 

15 

B 

— 



CMOS Level Inputs) 

or Vin < 0.2V, f = 0 (5) 

L 

m 

5 


5 


5 

0.2 

5 

B 

— 

■ 

ISB4 

Full Standby 

One Port CEl 

|H 

B 

B 

47 

170 

45 

160 

40 

155 

40 

150 

mA 


Current 

or CEr > Vcc - 0.2V, 

Him 

9 

9 

44 

130 

42 

125 

35 

120 

35 

115 



(One Port — All 

Vin > Vcc - 0.2V or 

Com'l. S 

50 

m 

45 

142 

45 

132 

E9 

127 

m 

— 



CMOS Level Inputs) 

Vin < 0.2V 

L 

46 


42 

110 

42 

100 

E9 

95 

B 

— 




Active Port Outputs 
Open, f = fMAx^ 4 ' 



■ 





1 


B 




NOTES: 2653 tbl 05 

1 . “x" in part numbers indicates power rating (S or L). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC TEST CONDITIONS’ 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 























































































































IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 


Symbol 

Parameter 

Test Condition 

| 701 2L | 

Unit 

Min. 

Typ.W 

Max. 

Vdr 

Vcc for Data Retention 



2 

— 

— 

o 

ICCDR 

Data Retention Current 

VCC = 2.0 V, CE> VCC -0.2V 

Mil. 

— 

100 

4000 

HI 




Com’l. 

— 

100 

1500 

19 

tCDR< 3 > 

Chip Deselect to Data Retention Time 

VlN > Vcc - 0.2V or VlN < 0.2V 


0 

— 

— 


tR< 3 > 

Operation Recovery Time 



tRC' 21 

— 

— 

1BH 


NOTES: 2653*106 

1 . Vcc = 2V, Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 


Vcc 



4.5V 

•*— tCDR — < 

77/7//// j 

- VlH 


1 


DATA RETENTION MODE 
Vdr 5 2V 


J\ 


4.5V 
tR ■ 


Vdr 


^WWWWYxWX 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2653 tbl 07 


DATAout 


30pF* 


/77 

Figure 1. Output Load 


2653 drw 05 


* Including scope and jig. 


5V 


1250ft 


DATAout - 


775ft ^ zr5pF* 


Figure 2. Output Load 
(for tHZ, tLZ, twz and tow) 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 


Symbol 

Parameter 

7012 x 25 (2) 

7012x35 

7012x45 

7012x55 

7012x70< 3 > 

Unit 






Read Cycle 

tRC 

Read Cycle Time 

m 

— 

3 


□ 




El 


uy 

tAA 

Address Access Time 

— 

m 

— 


— 

m 

— 


— 

El 


tACE 

Chip Enable Access Time 

— 

m 

— 


— 

o 

— 

nu 

— 

m 


tAOE 

Output Enable Access Time 

— 

m 

— 

m 

— 

1^1 

— 


— 

E3 


tOH 

Output Hold From Address Change 

0 

— 

0 

— 

ro 

_ 

0 

— 

0 

— 

liESi 

tLZ 

Output Low Z Time* 1,4 * 

0 

— 

0 

~ 

0 

— 

0 

— 

0 

— 


tHZ 

Output High Z Time<* 1,4 * 


m 

WHS 

m 

— 


— 


— 



tPU 

Chip Enable to Power-Up Time* 4 * 

0 

— 

0 


0 


0 

— 

0 

_ 

ffll 

tPD 

Chip Disable to Power-Down Time* 4 * 

— 


— 


— 


— 


— 




NOTES: 2653 4)1 08 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C range only. 

4. This parameter guaranteed but not tested. 

5. “x” in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 ’ 2>4) 


ADDRESS 


DATA OUT 



•« tRC *■ 


3 

( ) 

/ 

\ 


4 tAA M 

« tOH— M 


U tOH ► 




PREVIOUS DATA VALID ) 

SEE) 

£ DATA VALID ){ 

xxxxxxxxxxxxx 


2653 drw09 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



NOTES: 

1 . RA N is high for Read Cycles. 

2. Device is continuously enabled, CE = Vn. 

3. Addresses valid prior to coincident with CE transition low. 

4. OE = Vil. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (6) 


mm 

Parameter 

701 2 X 25 (2) 

7012x35 

7012x45 

7012x55 

7012x70 (3) 

Unit 






Write Cycle 

twc 

Write Cycle Time 

m 

— 


— 

m 

— 

El 

— 

El 

— 

IBS 

tEW 

Chip Enable to End of Write 


— 


— 


— ' 


— 

El 

— 

BIBS 

tAW 

Address Valid to End of Write 


— 

pi 

— 


— 

m 

— 


— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

BH 

tWP 

Write Pulse Width* 5 ' 


— 

PB| 

— 

Bed 

— 

m 

— 


— 

BBI 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tDW 

Data Valid to End of Write 

m 

— 

warn 

— 

B7if 

— 

mm 

— 

BcBi 

_ 

ms 

tHZ 

Output High Z Time (1,4) 


na 

— 

m 

— 


— 


— 



tDH 

Data Hold Time 

D 

— 

0 

— 

0 

— 

0 


0 

— 


twz 

Write Enabled to Output in High Z* 1,4 ' 


m 

— 

m 

— 


— 


— 



tow 

Output Active From End of Write* 1,4 ' 

D 

— 

D 

— 

0 


0 

— 

0 

— 

BBB 

tWDD 



— 

— 

EBB 

__ 

E3 

— 

80 

— 



tDDD 

Write Data Valid to Read Data Delay* 4 ' 

— 


— 

o 

— 


— 

O 

— 

HI 



NOTES: 2653 tbl 09 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 

6. “x" in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1) 



•* twc 


ADDRr j 

^ MATCH ^ 

/ 



h* tWP ► 


R/Wr - 


7 

* tDW 

(_ 

DATAlNR 

) 

VALID 

"X 





addrl y— 


MATCH 









DATAoutl 

) 

^ VALID 


■* tDDD ► 



NOTE: 

1 . Write cycle parameters should be adhered to in order to ensure proper writing. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) 0 ’ 2 > 3 ’ 7) 

ADDRESS 

OE 

CE 

RA N 

DATAout 

DATAin 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) 0 ’ 2( 3> 5) 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEWor twp]_of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measuredjt 500mV from steady state with a 5pF load (including scope and jig). 

7. If OE: is low during a R/W controlled write cycle, the write pulse width must be the larger of tWP or (twz* tow) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 2653 drw 12 






IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7012 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power-down feature controlled by CE. The CE 
controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the truth table below. 


TRUTH TABLE 
NON-CONTENTION 
READ/WRITE CONTROL 


j Left or Right Port 11 * j 

Function 

RAW 

CE 

OE 

Do-8 

X 

H 

X 

Z 

Port Disabled and in Power- 
Down Mode, ISB 2 or ISB4 

X 

H 

X 

Z 

CEr = CEl = H, Power-Down 

Mode, Isbi or ISB3 

L 

L 

X 

DATAin 

Data on Port Written Into Memory* 2 * 

H 

L 

L 

DATAout 

Data in Memory Output on Port 

X 

X 

H 

z 

High Impedance Outputs 


NOTES: 2653 tu 11 

1. AOl-AlOL/AOR-AlOR 

2. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


ORDERING INFORMATION 


XXXXX 

X 

XX 

X 

X 

Device 

Type 

1 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

C Sidebraze DIP (600 mil) 

L48 LCC 

F Flatpack 


25 

35 

45 

55 

70 


Commercial Only ^ 
Military Only 


> Speed in Nanoseconds 


J 


. L Low Power 

S Standard Power 


-j 7012 1 8K (2K x 9-Bit) Dual-Port RAM 


2653 drw 13 
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FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT70121/70125S 
Active: 400mW (typ.) 

Standby: 7mW (typ.) 

- IDT701 21/701 25L 
Active: 400mW (typ.) 

Standby: 7mW (typ.) 

• Fully asychronous operation from either port 

• MASTER IDT70121 easily expands data bus width to 18 
bits or more using SLAVE IDT70125 chip 

• On-ch ip port arbitration logic (IDT70 121 only) 

• BUSY output flag on Master; BUSY input on Slave 

• INT flag for port-to-port communication 

• Battery backup operation — 2V data retention 

• TTL compatible, signal 5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT70121/IDT70125 are high-speed 2K x 9 dual-port 
staticRAMs. The IDT70121 isdesignedtobeusedasastand- 
alone 9-bit dual-port RAM or as a “MASTER” dual-port RAM 
together with the IDT70125 “SLAVE” dual-port in 18-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 18-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, asyn- 
chronous access for reads or writes to any location in memory. 
An automatic power-down feature, controlled by CE, permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

The IDT70121/IDT70125 utilizes a 9-bit wide data path to 
allow for Data/Control and parity bits at the user’s option. This 
feature is especially useful in data communications 
applications where it is necessary to use a parity bit for 
transmission/reception error checking. 

Fabricated using IDT’s CEMOS™ high-performanco 


FUNCTIONAL BLOCK DIAGRAM 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (Continued): 

technology, these devices typically operate on only 400mWof 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 200pW from a 2 V battery. 


The IDT70121/IDT70125 devices are packaged in 52-pin 
LCCs and 52-pin PLCCs. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, 
Method 5004. 


PIN CONFIGURATIONS 


INDEX 



i&d Bifiii 

co trio >[o cc 


w 

3U 


Ail Us 
A2L Us 
A3L IMo 
A4l Du 

A5L D12 
A6L ^13 
A7L 1114 
A8L 

A9L m 16 
l/O0L D17 

I/0 1 L □IS 
I/O 2L ^19 
I/03L □SO 


CM CM 

nn 


< 

U'LI U"U D U\ 

46 E 
45 L 
44 C 
43 C 
42 C 
41 C 
40 C 
39 C 
38 C 
37 C 
36C 
35 C 
34 C 

rmnnnnnnnnn/ 


TTUTTO 

CO CM | | CM -r- O O CO 
in m lo m- 


J52-1 

& 

L52-1 


intor".cooo*-cM 

CMCMCMCMCMCMCMCOCOCO 


OER 

Aor 

Air 

A2R 

A3R 

A4R 

Asr 

A6R 

A7R 

A8R 

A9R 

I/08R 

I/07R 


jjjjjnciiEiriitt 

68668z8ooooo 


LCC/PLCC 
TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

man 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +150 

H 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2654 tbl 01 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

Em 

Vcc 

Military 

-55°C to +125°C 

ov 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Eza 

E21 

Unit 

Vcc 

Supply Voltage 

mrm 

5 

E 

V 

GND 

Supply Voltage 

0 

0 

Ed 

V 

VlH 


■SI 

- 

ESI 

V 

VlL 

Input Low Voltage 


- 

ESI 

V 


NOTE: 2654 tot 03 

1 . Vil = -3.0V for pulse width less than 20ns. 


7.9 


2 






















































IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Condition 

701 21 S 

701 25S 

701 21 L 
701 25L 

Unit 

|^2JB 


B'J.lffli 

EJ53 

mssm 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to VCC 

— 

mm 

— 

mm 

ISI 

|lLO| 

Output Leakage Current 


— 

mm 

— 

ra 

1IE1 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

ESI 

— 


KX 

VOH 

Output High Voltage 

Ioh = -4mA 

wm 

- 

EM 

— 

U 


2654 W04 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) (Vcc = 5V± 10%) 







70121 x 25 (2) 

70121 x 35 

70121 X 45 

70121 x 55 


■■ 



Test 



70125 x 25< Z) 

70125x35 

70125x45 

70125x55 



Symbol 

Parameter 

Condition 

Version 

101 

inn 

ES3 


B33 


ESS 


ESQ 

im 

Unit 

Icc 

Dynamic 

CE < Vil 

Mil. 

s 

— 

— 

80 

300 

75 

KH3 

70 

285 

65 

275 

mA 


Operating 

Outputs Open 


L 

— 

— 

80 

220 

75 


70 

205 

65 

200 



Current (Both 

f = fMAX (4) 

Com’l. 

in 


mg 

El 

250 

Q 

245 

70 

235 

— 

— 



Ports Active) 



L 

m 

mm 

B 

180 

H 

170 

70 

160 

— 

— 


ISBl 

Standby 

CEl and 

Mil. 

Q 

B 

B 

25 

80 

25 

80 

25 

80 

25 

80 

mA 


Current (Both 

CEr > Vih 


H 

H 


25 

60 

25 

60 

25 

60 

25 

60 



Ports — TTL 

f = fMAX (4) 

Com'!. 

s 

11 

65 

o 

65 

25 

65 

25 

65 

— 

— 



Level Inputs) 



L 

B 

45 

B 

45 

25 

45 

25 

45 

— 

— 


ISB2 

Standby 

CEl or CEr > Vih 

Mil. 

m 

B 

H 

50 

190 

45 

180 

40 

170 

40 

165 

mA 


Current (One 

Active Port 


D 


H 

50 

145 

45 

140 

40 

140 

40 

135 



Port — TTL 

Outputs Open, 

Com’l. 

s 

50 


B 

160 

40 

150 

40 

140 

m 

B 



Level Inputs) 

f = fMAX (4) 


L 

50 

Em 

EH 

115 

40 

105 

40 

95 




|SB3 

Full Standby 

Both Ports CER 

Mil. 

s 

B 

B 

1.2 

30 

1.0 

30 

IB 

30 

1.0 

30 

mA 


Current (Both 

and CEl > Vcc - 0.2V 


L 

H 


0.4 

10 

0.2 

10 

HI 

10 

0.2 

10 



Ports— CMOS 

Vin > Vcc - 0.2V 

Com’l. 

S 

K9 

15 

KB 

15 

Kyra 

15 

KB 

B 

H 

— 



Level Inputs) 

or Vin < 0.2V, f = 0 (5) 


L 

WEB 

5 

m 

5 

HM 

5 

Hit- 

HH 

H 

— 

Mi 

|SB4 

Full Standby 

One Port CEl or CEr > Vcc 

Mil. 

B 

9 

B 

47 

170 

45 

|Q 

40 

155 

40 

150 

mA 


Current (One 

- 0.2V, VlN > Vcc - 0.2V or 


D 

H 

H 

44 

130 

42 


35 

120 

35 

115 



Port— CMOS 

Vin < 0.2 V, Active Port 

Com'l. 

s 

50 

155 

45 

|Q 

B 

IE3 

45 

127 

— 

— 



Level Inputs) 

Outputs Open, f = fMAX^ 4 * 


L 

45 

120 

42 


O 


42 

95 

— 

— 

Hi 


NOTES: 2654 tbl 05 

1 . “x" in part numbers indicates power rating (S or L). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using 'AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 



Symbol 

Parameter 

Test Condition 

Vdr 

Vcc for Data Retention 


ICCDR 

Data Retention Current 

VCC = 2.0V, CE > Vcc - 0.2V Mil. 



Com’l. 

IM 

Chip Deselect to Data Retention Time 

VlN > Vcc - 0.2V or ViN < 0.2V 

| SH 

Operation Recovery Time 



NOTES: 

1 . Vcc = 2V, Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


701 21 L/701 25L 
Min. I Typ. (1) I Max. Unit 


100 

4000 

100 

1500 


DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1, 2 & 3 

2654 tbl 07 



I 

i 

Figure 1. Output Load 
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Figure 3. BUSY and INT Output Load 


Including scope and jig. 




























IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 


Symbol 

Parameter 


70121 x 35 

70125 x 35 

70121 x 45 
70125x45 

70121 x 55 
70125x55 

70121 x70< 3 
70125 x70< 3 

Unit 




ITiTTiW 


Read Cycle 

tRC 

Read Cycle Time 


- 


— 

■a 

- 

^^1 

- 

eh 

- 

iSI 

tAA 

Address Access Time 

— 

El 

— 

KE 1 

— 

El 

— 

lEfEII 

— 

El 


tACE 

Chip Enable Access Time 

— 

El 

— 

KE 1 

— 

E 3 

— 

IESI 

— 

ME 1 


tAOE 

Output Enable Access Time 

— 

■a 

— 


— 

30 

— 


— 

EH 


tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

mm 

— 

B!W 

tLZ 

Output Low Z TinW ,4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

i«W 

tHZ 

Output High Z Time* 1,4 * 

— 

E 3 

— 

mm 

— 

Kil 

— 

Kfil 

— 


nw 

tPU 

Chip Enable to Power-Up Time* 4 * 

0 

- 

0 

- 

0 

— 

0 

— 

0 

— 

SHI 

tPD 

masmmmmsBammmmmm 

— 


— 


— 

122 ] 

— 


— 

mm 



NOTES: 2654 Ibl 06 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C range only. 

4. This parameter guaranteed but not tested. 

5. “x" in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 ’ 2 ’ 4) 


ADDRESS 


- tRC ■ 


X 


tAA 


N tOH ► 



DATAout PREVIOUS DATA VALID } 


( DATA VALID 


X 


-tOH - 




TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 


CE 

OE 

DATAout 

Icc. 

CURRENT 

Iss 




-tACE- 


• tAOE ■ 




- tLZ - 


• tLZ 




f 


-tHZ 


/ 


-tHZ 


VALID DATA 


> 


■ tPD - 


U — tPU — »i 


7 

^ 50% 

50% - 


1 



NOTES: 2654drw09 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to, or coincident with, CE transition low. 

4. OE = Vil. 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE< 6) 


Symbol 

Parameter 


70121 x 35 

70125 x 35 

70121 x 45 
70125x45 

70121 x 55 

70125x55 

70121 x70 (3 
70125 x 70< 3 

Unit 






Write Cycle 

twc 

Write Cycle Time (5> 

m 

— 


— 

o 

— 

Ea 

— 

E3 

— 

(29 

tEW 

Chip Enable to End of Write 

mm 

— 

EEI 

— 

■cLI 

— 

El 

— 


— 

warn 

tAW 

Address Valid to End of Write 

MSB 

— 

El 

— 


— 

El 

— 


— 

warn 

tAS 

Address Set-up Time 

WEB 

— 

0 

— 

o 

— 

0 

— 

0 

— 

l^jj 

tWP 

Write Pulse Width 1 /J 

mm 

— 

30 

— 

mm 

— 

El 

— 

Ei 

— 

E9 

tWR 

Write Recovery Time 

o 

— 

MM 

— 

o 

— 

0 

— 

0 

— 

m 

tDW 

Data Valid to End of Write 

■a 

— 

El 

— 

mm 

— 

mm 

— 

KW 

— 


tHZ 

Output High ZTime^' 4) 

— 

■a 

— 

■a 

- 

Kil 

— 

BcKl 

— 

sa 

I3i 

tDH 

Data Hold Time 

0 

— 

0 

— 

MM 

— 

0 

— 

0 

— 


twz 

■""'iinnTrirTimrnii'in be rasa— 

— 

K3 

— 

■a 

— 

Kil 

— 

BcTil 

— 


warn 

tow 


0 

— 

0 

— 

0 

— 

0 


0 

— 

warn 


NOTES: 2654 tbl 09 

1. Transition is measured ±500mV from low or high voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTEFl/SLAVE combination, twc = Ibaa + twp. 

6. "x" in part numbers indicates power rating (S or L). 

7. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7). 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING (1 ' 2 ’ 3 ’ 7) 


ADDRESS 


X 


OE 


CE 

R/W 




twc- 




-tAW- 


-tAS- 


-tWP 


,(7) 






-t WZ 


DATA out — C 


-t DW- 


tWR 


-tHZ 1 


/ 


/ 


-tHZ- 


-tow- 


-( w ) 


-t DH- 


DATAin 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING* 1 >2>3 ’ 5) 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)j>f a low CE and a low R/W. 

3. twn is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±^500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the I/O drivers to turn off 

data to be placed on the bus for the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the 

write pulse can be as short as the specified twp. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {8) 


Symbol 

Parameter 

S3E1BE 

70121 x 35 
70125 x 35 

70121 x 45 

70125x45 

70121 x 55 

70125x55 


Unit 




iTirHwmni 


Busy Timing (For Master IDT70121 Only) 

tBAA 

BUSY Access Time to Address 

— 

m 

— 


— 

Km 

— 

m 

— 

m 

^8 

tBDA 

BUSY Disable Time to Address 

— 


— 


— 


— 

m 

— 

E3 

EM 

tBAC 

BUSY Access Time to Chip Enable 

— 

E3 

— 

Icfil 

— 

El 

— 

H9 

— 

id 

139 

tBDC 

BUSY Disable Time to Chip Enable 

— 

E3 

— 

m 

— 

Kd 

_ 

n 

— 


m 

tWDD 

TMmsmmmmmmmm 

— 


— 

o 

— 

El 

— 

80 

_ 


m 

tDDD 

Write Data Valid to Read Data Delay* 3 * 

— 

Ed 

— 

m 

— 


— 

m 

— 

Ed 


tAPS 

Arbitration Priority Set-up Time* 4 * 

5 

— 

n 

— 

n 


5 


5 


iqi 

tBDD 

BUSY Disable to Valid Data* 5 * 

— 


~ 

ffBlC 

- 


— 

BBSS 

— 

BBSS 


Busy Timing (For Slave IDT70125 Only) 

tWB 

Write to BUSY Input* 6 * 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ES 

tWH 

Write Hold After BUSY* 7 * 

o 

— 


— 

85*1 

— 


— 

Ed 

— 

E9 

tWDD 

Write Pulse to Data Delay* 9 * 

— 

IBM 

— 


— 

El 

— 

m 

— 

m 

E9| 

tDDD 


— 


— 

o 




— 

m 

— 

m 

Id 


NOTES: 2654 ibi io 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT70121 Only).’ 

4. To ensure that the earlier of the two ports wins. 

5. tBOO is a calculated parameter and is the greater of 0, tWDD - twp (actual) or tooo - tow (actual). 

6. To ensure that a write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. "x" in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY Port-to-Port Delay 
(For SLAVE IDT70125 Only)." 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (1)2>3) (FOR MASTER IDT70121) 



« twc ► 


ADDRR ) 

[ MATCH ) 

/ 

\ 





R/Wr 


\ 7 

i 

, 

■* tDW * 

tDH 

f- 

DATAinr 


) 

£ VALID 

i 

c 


tAPS 






ADDRl ) 

r 


MATCH 


c 




tBDA 

* tBDD — ► 


BUSYL ^ 

A 

7 

L 






DATAout l 

) 

~ VALID 


■* : 1 DDD (4) * 



2654 dfw 12 

NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cyde parameters should tie adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LOW for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY {1 > 2 ’ 3) 

(FOR SLAVE IDT701 25 ONLY) 



•4 twc »■ 


ADDRr ) 

[ MATCH ) 

f 

\ 





R/Wr ^ 

v 7 

L 


\* tDW *1 

tDH 

r 

DATA IN R 

) 

~ VALID ^ 

\ 





ADDRl X 


MATCH 







DATAout l 

.. J 

~ VALID 


M tDDD ► 



NOTES: 

1. Assume BUSY input at HIGH for the writing port, and OE at LOW for the reading port. 

2. Write Cyde parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 



IDT 701 21 /IDT 70125 HIGH-SPEED 2K x 9 

DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IDT70125 ONLY) 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT70121 ONLY) 

CEL VALID FIRST: 



CER VALID FIRST: 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, 

ADDRESS VALID ARBITRATION (FOR MASTER IDT70121 ONLY) (1) 


LEFT ADDRESS VALID FIRST: 



4 tRC OR twc ► 


ADDRl ) 

{ ADDRESSES MATCH ^ 

£ ADDRESSES DO NOT MATCH )( 

-> 

1 tAPS 



ADDRr ) 

/ 

\ 

X 


4 tBAA *H 

4 tBDA ►) 


BUSYr 




/ 


RIGHT ADDRESS VALID FIRST: 


■ IRC OR twc ■ 


ADDRr 


X 


ADDRESSES MATCH 


tAPS 


ADDRl 


X 


-tBAA ■ 


BUSYl 




X 


ADDRESSES DO NOT MATCH 


X 


XI 


-tBDA ■ 


A 


NOTE: 

1. CEi = CEr = Vil. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {3) 


Symbol 

Parameter 

i jEfjS j 

70121 x 35 

70125 x 35 

70121 x 45 

70125x45 

70121 x 55 

70125x55 

70121 x70< 2 
70125 x70< 2 

Unit 

I.MI.li™ 

^2E1EE3 

ISQdES 



Interrupt Timing 

tAS 

Address Set-up Time 

0 

— 

0 

— 

■a 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 


El 

— 

El 

— 

m 

_ 

■a 

_ 

El 


tINR 

Interrupt Reset Time 

— 


— 

na 

— 

E3 

— 

El 

— 

133 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +-125°C temperature range only. 

3. "X“ in part numbers indicates power rating (S or L). 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


FUNCTIONAL DESCRIPTION 

The IDT70121/IDT70125 provide two ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. These devices 
hav e an automatic power-down feature controlled by CE. The 
CE controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array isjoermitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table I. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INTi) is set 
when the right port writes to memory location 7FE (HEX). The 
left port clears the interrupt by reading address location 7FE. 
Likewise, the right port interrupt flag (INTr) is set when the left 
port writes to memory location 7FF (HEX) and to clear the 
interrupt flag (INTr), the right port must read the memory 
location 7FF. The message (9 bits) at 7FE or 7FF is user- 
defined. If the interrupt function is not used, address locations 
7FE and 7FF are not used as mail boxes but as part of the 
random access memory. Refer to Table II for the interrupt 
operation. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum a nd de termine which port 
has access. In all cases, an active BUSY flag will be set for 
the del ayed p ort. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the operation is invalid for the port that 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
vali d before CE, on-chip logic arbitrates between CEl and 
CEr for access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to Table III). In either mode 
of arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arriv e at the same time, it is 
possible th at one will activate its BUSYl while another 
activates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this “Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one h ardwar e arbi- 
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situatio n. Co nversely, the write pulse 
must extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE I. NON-CONTENTION 

READ/WRITE CONTROL (4) 


Left or Right Port<h 

Function 

lien 

Ei 


Do-8 

H 

H 

H 

Z 

Port Disabled and in Power- 
Down Mode, ISB 2 or ISB4 

X 

H 

X 

Z 

CEr > CEl - H, Power-Down 

Mode, Isbi or lsB3 

L 

L 

X 

DATAin 

Data on Port Written Into Memory* 2 

H 

L 

L 

DATAout 

Data in Memory Output on Port* 3 * 

H 

L 

H 

z 

High Impedance Outputs 


NOTES: 2654 tbl 12 

1 . A OL-Al OL * AOR - AlOR. 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see twoo and tooo timing. 

4. H = HIGH. L = LOW, X = DON'T CARE. Z = HIGH IMPEDANCE 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 * 

| Condition j 

ITEWl 

Ena 

ClN 

Input Capacitance 

< 

z 

■ 

o 

< 

mm 

■a 

Coot 

Output Capacitance 

1 VOUT - 0V i 

mm 

mm 


NOTE: 2654*J|13 

1 . This parameter is determined by device characterization but is not 
production tested. 


TABLE II. INTERRUPT FLAG (1,4) 


j Left Port 

! Right Port j 

Function 

R/Wl 

raw 

■ma 

Aol - Aiol 

■nsa 

RAVr 


ansi 

Aol - Aior 

|K|£1 

L 

rxn 

X 

7FF 

X 

X 

X 

X 

X 


Set Right INTr Flag 

X 

mam 

X 

X 

X 

X 

L 

L 

7FF 

TlfcM 

■mnsmosaa 

X 

X 

X 

X 

|_(3) 

L 

L 

mm 

7FE 

1 x | 

1 Set Left INTL Flag | 

X 

L 

L 

7FE 

MNM 

X 

X 

1 X 1 

X 

mm 

■ MITlflllTfflir— | 


NOTES: 2654 « 14 

1. A ssume s BUSYL = BUSYR = H. 

2. If BUSYL = L, then NC. 

3. If BUSYR = L, then NC. 

4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE 


TABLE III. ARBITRATION* 2 * 


j Left Port 

Right Port 

Flat 

SfTO 


CEL 

Aol - Aiol 

CEr 

AOR - AIOR 

BUSYL 

BUSYr 

Function 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor - Aior 

L 

* Aol - Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE I 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol - Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor - Aior 

LW5R 

=* Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2654 tbl 15 

1 . INT Flags Don’t Care. Same = Left and Right Addresses match within 5ns of each other. 

2. X = DON'T CARE, L = LOW, H = HIGH LL5R = Left CE = LOW 2 5ns before Right CE. 

LV5R = Left Address Valid > 5ns before right address. RL5L = Right CE = LOW 2 5ns before Left CE:. 

RV5L = Right Address Valid 2 5ns before left address. LW5R = Left and right CE = LOW within 5ns of each other. 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 

DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXXX 


XXX 



Blank 

B 

J 

L52 

25 

35 

45 

55 

70 

L 

S 

70121 

70125 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

PLCC 

LCC 

Commercial Only 

> Speed in Nanoseconds 
Military Only J 

Low Power 
Standard Power 


18K (2K x 9-Bit) MASTER Dual-Port RAM 
w/ Interrupt 

18K (2K x 9-Bit) SLAVE Dual-Port RAM 
w/ Interrupt 


2654 drw20 
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IDT71 33S/L 
IDT7143S/L 


1 

IPX® 

■ 

CMOS DUAL-PORT RAMS 

1 

)dt) 

I 

32K (2Kx 16-BIT) 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• High-speed access 

— Military: 55/70/90ns (max.) 

— Commercial: 45/55/70/90ns (max.) 

• Low-power operation 

— IDT7133/43S 
Active: 375mW (typ.) 

Standby: 5mW (typ.) 

— IDT7133/43L 
Active: 375mW (typ.) 

Standby: 1 mW (typ.) 

• Versatile control for write: separate write control for 
lower and upper byte of each port 

• MASTER IDT7133 easily expands data bus width to 32 
bits or more using SLAVE IDT7143 

• On-ch ip port arbitration logic (I DT713 3 only) 

• BUSY output flag on IDT7133; BUSY input on IDT7143 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-eompatible; single 5V (±10%) power supply 

• Available in 68-pin ceramic or plastic PGA, LCC, PLCC, 
and Flatpack 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT71 33/71 43 are high-speed 2Kx 16 dual-port static 


RAMs. The IDT7133 is designed to be used as a stand-alone 
16-bit dual-port RAM or as a “MASTER" dual-port RAM 
together with the IDT7143 “SLAVE” dual-port in 32-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 32-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. Anautomaticpowerdownfeature, controlled by CE, 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 375mW of 
power at maximum access times as fast as 45ns. Low-power 
(L) versions offer battery backup data retention capability, with 
each port typically consuming 1 mW for a 2 V battery. 

The IDT71 33/71 43 devices have identical pinouts. Each is 
packed on a 68-pin ceramic or plastic PGA, 68-pin LCC, 
68-pin flatpack, and 68-pin PLCC. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 



©1990 Integrated Device Technology, Inc. 
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IDT71 33S/L, IDT71 43S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 

PIN CONFIGURATIONS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K X 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (Continued) 


Ail BUSYl CEr 


A 2 R A 4 R 


ravllb oa 


CEl BUSYr Air A 3 R Asr 


58 

R/Wlub 


G68-1 

& 

PG68-1 (PPGA) 


28 

RAVRLB 


27 

R/WRUB 


I/05L I/04L 


68 

I/O 8 L 

1 

I/09L 

3 

I/0 1 1 L 

5 

I/0 131 

7 

I/0 151 

9 

GND (2) 

11 

l/OiR 

13 

I/03R 

15 

I/05R 

18 

I/O 8 R 

19 

I/09R 

/* 

2 

I/0 101 

4 

I/O 12 L 

6 

I/0 1 4L 

8 

Vcc (1 > 

10 

l/OOR 

12 

I/O 2 R 

14 

I/04R 

16 

I/06R 

17 

I/07R 


or A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 


PGA TOP VIEW (Ceramic or Plastic) 


NOTES: 

1 . Both Vcc pins must be connected to the supply to assure reliable operation. 

2. Both GND pins must be connected to the supply to assure reliable operation. 

3. UB = Upper Byte, LB = Lower Byte. 
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IDT71 33S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

[N 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

PT 

Power 

Dissipation 

2.0 

2.0 

w 

lour 

DC Output 
Current 

50 

50 

mA 


NOTE: 2699 « 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 ,0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 


Cin 

Input Capacitance 

VlN = ov 

11 

■a 

Cout 

Input/Output 

Capacitance 

Vl/O = OV 

11 

PF 


NOTE: 2699 8)102 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

0V 

5.0V ±10% 


2699 8)103 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2699 8)104 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7133S 

IDT7143S 

IDT7133L 

IDT7143L 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current 

Vcc = 5.5V, VlN = 0V to VCC 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage (l/Oo-l/Ois) 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOL 

Open Drain Output Low Voltage 
(BUSY) 

Iol = 16mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

mm 

— 

V 


2699 tbl 05 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) (Vcc = 5.0V ± 10%) 







IDT7133x45 (1) 

IDT71 33x55 

IDT71 33x70 

IDT71 33x90 

■1 



Test 



IDT7143x45 (,) 

IDT71 43x55 

IDT71 43x70 

IDT71 43x90 


Symbol 

Parameter 

Condition 

Version 

b m 

Max. 

b m 


m 


BM 

Max. 

Unit 

Icc 

Dynamic Operating 

> 

ii 

|LU 

lo 

MIL 


— 

— 

75 

280 

75 


75 


mA 


Current 

Outputs Open 


n 

— 

_ 

75 

260 

75 


75 

■KeKI 



(Both Ports Active) 

f = fMAX (4) 

COM’L 

s 

— 

260 

75 

mm 

75 

240 

75 

235 






L 

— 

240 

75 


75 

220 

75 

215 


ISBl 

Standby Current 

CEl and CEr> Vih 

MIL. 

H 

— 

— 

25 

80 

25 

75 

25 

75 

mA 


(Both Ports — TTL 

f = fMAX (4> 


H 

— 

— 

25 

70 

25 

65 

25 

65 



Level Inputs) 


COM’L 

s 

— 

75 

25 

70 

25 

E3 

25 

65 






L 

— 

65 

25 

60 

25 

Km 

25 

55 


ISB2 

Standby Current 

CEl or CER> Vih 

MIL. 

H 


— 

50 

180 

50 

170 

50 

170 

mA 


(One Port — TTL 

f = fMAX (4) 


n 

B 

— 

50 

160 

50 

150 

50 

150 



Level Inputs) 

Active Port 


B 

— 

160 

50 

150 


IB 

50 

BEi 




Outputs Open 

COM’L 

D 

— 

140 

50 

130 



50 

Km 


ISB3 

Full Standby Current 

Both Ports CEl & 

MIL 

H 

— 

mm 

30 

30 


30 

mm 

30 

mA 


(Both Ports — 

CEr > VCC - 0.2V 


El 

— 

■ 

10 

10 


10 

m 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L 

s 


IB 

1 

ia 

1 

■9 

mm 

mm 




VlN < 0.2V, f = 0 (5) 


L 

B 

WM 

0.2 

■51 

0.2 

■fl 


mm 

m 

ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

B 

■ 

■ 

45 

170 

45 

160 

45 

155 

mA 


(OnePort — All 

CEr > Vcc - 0.2V 




■ 









CMOS Level Inputs 

Vin > Vcc - 0.2V or 


D 

1 


40 

150 

40 

140 

40 

135 



f = 0< 5 >) 

VlN < 0.2V 

COM’L 

M 


150 

45 

140 

45 

140 

45 

135 




Active Port Outputs 














Open, f = fMAX' 4 ^ 


D 


130 

40 

120 

40 

120 

40 

115 




NOTES: 2699 tt>i 06 

1 . 0°C to +70°C temperature range only. 

2. Vcc = 5V. Ta = +25°C. 

3. "x" in part number indicates power rating (S or L). 

4. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 


(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

IDT7133/IDT7143 

Unit 

Min. 

Max. 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

Vin s Vhc or < Vlc 

MIL 

— 

4000 

pA 

COM’L. 

— ' 

1500 

tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

ns 

lu< 3 > 

Input Leakage Current 



— 

2 

pA 


NOTES: 2699 foi 07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


LOW Vcc DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 


2699 8)1 08 


5V 



5V 



Figure 1. Output Load 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

‘Including scope and jig 


BUSY 


270L2 

: 30pF* 


rh 2699 drw 06 


Figure 3. BUSY Output Load 
(IDT7133 only) 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7133S/L45 (2> 

IDT7143S/L45 (Z) 

IDT7133S/L55 

1DT7143S/L55 

IDT7133S/L70 

IDT7143S/L70 

IDT71 33S/L90 
IDT7143S/L90 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

90 

— 

im 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

— 

90 


tACE 

Chip Enable Access Time 

— 

45 

— 

55 

— 

70 

— 

90 

[El 

tAOE 

Output Enable Access Time 

— 

30 

— 

35 

— 

40 

’ — 

40 

Hjjji 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

10 

— 

KM 

tLZ 

Output Low Z TinW 1,3 * 

0 

— 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time (1 ■ 3) 

— 

20 

— 

20 

— 

25 

— 

25 


tPU 

Chip Enable to Power Up Time (3 * 

0 

— 

0 

— 

0 

— 

0 

— 

m 

tPD 

Chip Disable to Power Down TinW 3 * 

— 

50 

— 

50 

— 

50 

— 

50 

MB! 


NOTES: 2699 4)109 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1> 2 - 4) 



r ,rc * 


ADDRESS } 

k I > 

k 


L _ _ _ 


. ■ ■ ■ 

+ tOH 



^ tOH ■ 




dataout previous data valid y 

(XXX) 

DATA VALID ^ 

, S 1 




269$ 

)drw07 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



NOTES: 

1. R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7133S/L45* 2 * 

IDT7143S/L45* 2 * 

IDT7133S/L55 

IDT7143S/L55 

IDT7133S/L70 

IDT7143S/L70 

IDT7133S/L90 

IDT7143S/L90 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time* 4 * 

45 

— 

55 

— 

70 

— 

90 

— 

■a 

tEW 

Chip Enable to End of Write 

30 

— 

40 

— 

50 

— 

85 

— 

ns 

tAW 

Address Valid to End of Write 

30 

— 

40 

— 

50 

— 

85 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width* 6 * 

30 

— 

40 

— 

50 

— 

55 

— 

WM\ 

tWR 

Write Recovery Time 

5 

— 

0 

— 

0 

_ 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

IBB 

tHZ 

Output High Z Time* 1,3 * 

— 

20 

— 

20 

— 

25 

— 

25 

■a 

tDH 

Data Hold Time* 5 * 

5 

— 

5 

— 

5 

— 

5 

— 

m 

twz 

Write Enable to Output in High Z* 1,3 * 

— 

20 

— 

20 

— 

25 

— 

25 

ns 

tow 

Output Active from End of Write* 1, 3 ’ 5 * 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTES: 2699 tbi 10 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. For MASTER/SLAVE combination, tWC = tBAA + tWR + tWP. 

5. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tow values will 
vary over voltage and temperature, the actual tDH will always bo smaller than the actual tow. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7133S/L45* 1 * 

IDT7143S/L45* 1 * 

IDT7133S/L55 

IDT7143S/L55 

IDT7133S/L70 

IDT7143S/L70 

IDT7133S/L90 

IDT7143S/L90 

Unit 

Min. | Max. 

Min. | Max. 

ITTHTTTTT 

BMlA 

BUSY TIMING (FOR MASTER IDT7133) 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

50 

— 

55 

— 

55 

E9i 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

— 

45 

— 

45 

By 

tBAC 

BUSY Access Time to Chip Enable 

— 

30 

— 

35 

— 

35 

— 

45 

B3 1 

tBDC 

BUSY Disable Time to Chip Enable 

— 

25 

— 

30 

— 

30 

— 

45 

wm 

tWDD 

Write Pulse to Data Delay* 2 * 

— 

80 

— 

80 

— 

90 

— 

100 

yy 

tDDD 

Write Data Valid to Read Data Delay* 2 * 

— 

55 

— 

55 

— 

70 

— 

90 

us 

tBDD 

BUSY Disable to Valid Data* 3 * 

— 

Note 4 

— 

Note 4 

— 

Note 4 

— 

Note 4 

in 

tAPS 

Arbitration Priority Set Up Time* 4 * 

5 

— 

5 

— 

5 

— 

10 

— 

By 

BUSY INPUT TIMING (For SLAVE IDT71 43) 

tWB 

Write to BUSY* 5 * 

0 

— 

— 

— 

0 

— 

0 

— 

m 

tWH 

Write Hold After BUSY* 6 * 

30 

— 

30 

— 

30 

— 

30 

— 

By 

tWDD 

Write Pulse to Data Delay* 7 * 

— 

80 

— 

80 

— 

90 

— 

100 


tDDD 

Write Data Valid to Read Data Delay* 7 * 

— 

55 

— 

55 

— 

70 

— 

90 

m 


NOTES: 2699 tbl 11 

1 . 0°C to +70°C temperature range only. 

2. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH BUSY (For Master IDT7133)’ 

3. tBDD is calculated parameter and is greater of 0, twoo - twp (actual) or tDDD - tow (actual). 

4 To ensure that the earlier of the two ports wins. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to “TIMI NG WAVEFORM OF READ WITH PORT -TO-PORT DELAY (For Slave 

IDT7143)* 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)* 1 ’ 2> 3 * 7) 


ADDRESS 

61 

CE 

r/w (8) 

DATA out 

DATA in 



2699drw09 


WRITE CYCLE NO. 2 (CE CONTROLLED TIMING)* 1 ’ 2 > 3 ’ 5) 



NOTES: 2699 drw 10 

1 . R/W or CE must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twpjjjf a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measuredjt500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be_as short as the specified twp . 

8. R/W for either upper or lower byte. 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY {1 - 2 - 3) (For MASTER IDT7133) 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1 - 2 ’ 3) (For SLAVE IDT7143) 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IDT7143) 



■4 tWP «j 

\ A 


R/W "'j 

tWH 


l« > 

tWB 1 

u J 

M 

1 1 

BUSY \ 

\ / 

/ 


2699 drw 13 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 

CEl VALID FIRST: 


ADDRlandr 


CEr VALID FIRST: 

ADDRlandr 


X 


ADDRESSES MATCH 


X 


ADDRESSES MATCH 


X 



X 


CEr ^ 

tAPS 

X /I 

/ 

U *| 

\ 

CEl ^ 

U 1 BAC *J 


[4 1 BDC »j 


BUSYl ^ 

I . 

fv ^ 

/ 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^ 

LEFT ADDRESS VALID FIRST: 



4- tRC OR twc *■ 


ADDRl 

^ ADDRESSES MATCH 

(ADDRESSES DO NOT MATCH^ 



tAPS 


ADDRr 

( 

X 


4 1 BAA — -tJ 

4 1 BDA 


BUSYr 


RIGHT ADDRESS VALID FIRST: 


X 


X 



< tRC OR twc *■ 


ADDRr y 

^ ADDRESSES MATCH ^ 

(ADDRESSES DO NOT MATCH^ 


k-H 

tAPS 


ADDRl 

( 

X 







BUSYl 


X 


X 


NOTE: _ 

1. CEl = CEr = Vil 


B 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT7133/43 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is_pemitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1 . 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and de termine which port 
has access. In all cases, an active BUSY flag will be set for 
the de layed p ort. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine w hich po rt has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address and data. It 
is import ant to note that the operation is invalid for the port 
that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this occurs, the on-chip 
arbitration logic determines access. Two modes of arbitration 
are provided: (1) if the addresses match and are valid before 
CE, on-chip control logic arbitrates between CEL and CEr for 


access; or (2) if the CEs are low before an address match, on- 
chip control logic arbitrates between the left and right 
addresses for access (refer t o Tabl e II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual- 
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and 
the addresses for each chip arrive at the same time, it is 
possible th at one will activate its BUSYl while another 
activates its BUSYr signal. Both sides are now busy and the 
CPUs will await indefinately for their port to become free. 

To avoid the “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach where only one har dware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situatio n. Co nversely, the write pulse 
must extend a hold time past B USY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 


TABLE I -NON-CONTENTION READ/WRITE CONTROL (4) 


LEFT OR RIGHT PORT^ 

Function 

R/Wlb 

R/Wub 

CE 

OE 

I/O0-7 

1/08-15 

■OH 

X 

H 

X 

Z 

z 

Port Disabled and in Power Down Mode, ISB2, ISB4 


X 

H 

X 

Z 

z 

CEr = CEl = H, Power Down Mode, Isbi or Isb3 

■H 

L 

L 

X 

DATAin 

DATAin 


■ 

H 

■ 

H 

DATAin 

DATAout 

Data on Lower Byte Written into Memory* 21 , Data in Memory Output on 
Upper Byte* 31 

H 

m 

■ 

■ 

DATAout 

DATAin 

Data in Memory Output on Lower Byte* 31 , Data on Upper Byte Written 
into Memory* 21 

■m 

H 

L 

H 

DATAin 

Z 


H 

L 

L 

H 

Z 

DATAin 


H 

H 

L 

L 

DATAout 

DATAout 

Data in Memory Output on Lower Byte and Upper Byte 

H 

H 

L 

H 

Z 

Z 

High Impedance Outputs 


NOTES: 2699 tbl 12 

1. A ol - Aio l * Apr - Aior 

2. If BUSY = LOW, data is not written. 

3. If BUSY = LOW, data may not be valid, see twoo and tooo timing. 

4. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance, LB = Lower Byte, UB = Upper Bytle 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE II — ARBITRATION 


LEFT PORT 

RIGHT PORT 

FLAGS (1) 

Function 

ClL 

Aol- Aiol 

CIr 

Aor • Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor - Aior 

L 

* Aol - Aiol 

H 

H 

No Contention 

ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol - Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2699 tbi 12 

1 . H = HIGH, L = LOW, X = Don’t Care LL5R = Left CE^= LOW 2: 5ns before Right CE 

LV5R = Left Address Valid 2 5ns before right address RL5L = Right CE = LOW i 5ns before Left CE 

RV5L = Right Address Valid 2 : 5ns before left address LW5R = Left and Right CE: = LOW within 5ns of each other 

Same = Left and Right Address match within 5ns of each other 


32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


R/W 

BUSY 


LEFT 


RIGHT 


*jR/W 


BUSY 


IDT7133 

MASTER 


R/W 


BUSY 


+5V 


+5V- 


R/W 

BUSY 


R/W IDT7143 R/W ♦ 
BUSY SLAVE (1) bUSY ♦ 


NOTES: 

1 . No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 
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IDT7133S/L, IDT7143S/L 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 

IDT XXXX A 999 


Device Power Speed Package Process/ 



Blank 

B 


J 

L68 

G 

PG 

F 

45 

55 

70 

90 

L 

S 

7133 

7143 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Ceramic Pin Grid Array 
Plastic Pin Grid Array 
Flatpack 


Commercial Only 


j* Speed in Nanoseconds 


Low Power 
Standard Power 

32K (2K x 16-Bit) MASTER Dual-Port RAM 
32K (2K x 16-Bit) SLAVE Dual-Port RAM 


2699 drw 19 
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CMOS DUAL-PORT RAMS 
32K (2K x 16-BIT) 


PRELIMINARY 
IDT7133SA/LA 
IDT71 43SA/LA 


FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55/70/ns (max.) 

• Low-power operation 

— IDT7133/43SA 
Active: 500 mW (typ.) 

Standby: 5mW (typ.) 

— IDT7133/43LA 
Active: 500mW (typ.) 

Standby: 1mW(typ.) 

• Versatile control for write: separate write control for 
lower and upper byte of each port 

• MASTER IDT7133 easily expands data bus width to 32 
bits or more using SLAVE IDT7143 

• On-ch ip port arbitration logic (I DT713 3 only) 

• BUSY output flag on IDT7133; BUSY input on IDT7143 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible; single 5 V (±10%) power supply 

• Available in 68-pin ceramic or plastic PGA, Flatpack, 

LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT71 33/71 43 are high-speed 2K x 16 dual-port static 


RAMs. The IDT7133 is designed to be used as a stand-alone 
16-bit dual-port RAM or as a “MASTER” dual-port RAM 
together with the IDT7143 “SLAVE” dual-port in 32-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 32-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic powerdown feature, controlled by CE, 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT's CEMOS™ high-performance tech- 
nology, these devices typically operate on only 500mW of 
power at maximum access times as fast as 25ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming 1 mW for a 2V battery. 

The IDT71 33/71 43 devices have identical pinouts. Each is 
packed on a 68-pin ceramic or plastic PGA, 68-pin LCC, 
68-pin flatpack, and 68-pin PLCC. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 




©1990 Integrated Device Technology, Inc. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



A6L 

A5L 

A4L 

A3L 

A2L 

Ail 

Aol 

BUSYl 

CEL 

CER 

BUSYr 

Aor 

Air 

A 2 R 

A3R 

A4R 

A5R 


2746 drw 03 


LCC/PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . Both Vcc pins must be connected to the supply to assure reliable operation. 

2. Both GND pins must be connected to the supply to assure reliable operation. 

3. UB = Upper Byte. LB = Lower Byte 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Asl 


55 

AlOL 


57 

R/WLLB 


59 

Vcc (1) 


61 

I/0 1 L 


63 

I/03L 


65 

I/05L 


67 

I/07L 


68 

I/08L 


Pin 1 
Designator A 


A6L 


A7L 


A9L 


56 

OEl 


58 

R/Wlub 


l/O0L 


I/02L 


64 

I/04L 


I/06L 


I/09L 


1/OlOL 


A5L 


A4L 


A3L 


A2L 


Ail 


Aol 


44 


BUSYL 


43 

CEl 


CEr 


41 


BUSYr 


Aor 


Air 


A2R 


Asr 


G68-1 

& 

PG68-1 (PPGA) 


I/0 1 1 L 


I/O 12L 


I/O 13L 


l/Ol4L 


I/O 15L 


Vcc^l 


9 

GND< 2 > 


10 

1/OoR 


11 

I/0 1 R 


12 

I/02R 


13 

I/03R 


14 

I/04R 


15 

I/05R 


16 

I/O6R 


A4R 


A5R 


A8R 


30 

AlOR 


28 

R/Wrlb 


26 

GND< 2 ) 


24 

l/Ol4R 


22 

l/Ol2R 


20 

1/OlOR 


18 

l/OBR 


17 

1/07 R 


A6R 


A7R 


A9R 


29 

OER 


27 

R/WRUB 


25 

I/015R 


23 

l/Ol3R 


21 

I/0 1 1 R 


19 

I/09R 


PGA (Ceramic or Plastic) 
TOP VIEW 


L 

2746 drw 04 


NOTES: 

1 . Both Vcc pins must be connected to the supply to assure reliable operation. 

2. Both GND pins must be connected to the supply to assure reliable operation. 

3. UB = Upper Byte, LB = Lower Byte 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

Pt 

Power 

Dissipation 

2.0 

2.0 

w 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2746 4)1 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 


ClN 

input Capacitance 

VlN = ov 

11 

pF 

COUT 

Input/Output 

Capacitance 

Vl/O = ov 

11 

pF 


NOTE: 2746 4)102 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2746 4)104 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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IDT71 33SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7133SA 

IDT7143SA 

IDT7133LA 

IDT7143LA 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current 

Vcc = 5.5V, ViN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage (l/Oo-l/Ois) 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOL 

Open Drain Output Low Voltage 
(BUSY) 

Iol = 16mA 

— 

0.5 , 

— 


V 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— ■ 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) (Vcc = 5.0V ± 10%) 








7133x35 

7133x45 

7133x55 

7133x70 




Test 




7143x35 

7143x45 

7143x55 

7143x70 


Symbol 

Parameter 

Condition 

Version 

Typ. (J) 

Max. 

Typ. (J > 

Max. 

Ty P .< J > 

Max. 

Typ. (2) 

Max. 



Unit 

Icc 

Dynamic Operating 

CE< ViL 

MIL. 



1 

m 


75 

280 

75 

280 

75 

260 

mA 


Current 

Outputs Open 


H 


9 

B 

ESif 

75 

260 

75 

260 

75 

240 



(Both Ports Active) 

{ = fMAX (4) 

COM’L. 

m 

100 

280 

80 

260 

75 

SIP 

75 

240 

75 

240 






H 

100 

260 

80 

240 

75 


75 

220 

75 

220 


ISBl 

Standby Current 

CEl and CEr> Vih 

MIL. 

p 

B 

n 

25 

85 

25 

EE 1 

25 

80 

25 

75 

mA 


(Both Ports — TTL 

f = fMAX (4) 


El 

B 

B 

25 

75 

25 

H 

25 

70 

25 

65 



Level Inputs) 


COM’L. 

p 

25 

80 

25 

75 

25 

75 

25 

70 

25 

KB 






El 

25 

70 

25 

65 

25 

65 

25 

60 

25 



iSB2 

Standby Current 

CEl or CEr> Vih 

MIL. 

p 

B 

— 

50 

HP 

50 

180 

50 

180 

50 

170 

mA 


(One Port — TTL 

f = fMAX (4) 


El 

B 

— 

50 


50 

160 

50 

160 

50 

150 



Level Inputs) 

Active Port 

COM'L. 

p 

50 

170 

50 

160 

50 

160 

50 

150 

50 

150 




Outputs Open 


El 

50 

150 

50 

140 

50 

140 

50 

130 

50 

130 


ISB3 

Full Standby Current 

Both Ports CEl & 

MIL. 

p 

B! 


1 

30 

B 

30 

1 

30 

1 

30 

mA 


(Both Ports — 

CEr > Vcc - 0.2 V 


El 


B 

0.2 

10 

IQ 

10 

0.2 

10 

0.2 

10 



CMOS Level inputs) 

ViN > Vcc - 0.2V or 

COM’L. 

B 

i 

B 

B 

B 

i 

Q 

T 

B 

1 

B 




ViN < 0.2V, f = 0 (5) 


El 

0.2 

B 


B 

0.2 

B 

0.2 

B 

0.2 

B 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

B 

H 

n 

45 

180 

45 

170 

45 

170 

45 

160 

mA 


(One Port — All 

CEr > Vcc -0.2V 



m 

B 











CMOS Level Inputs) 

ViN > Vcc - 0.2 V or 



B 


40 

160 

40 

150 

40 

150 

40 

140 




Vin < 0.2V 

COM’L. 

B 

45 

160 

45 

150 

45 

140 

45 

140 

45 

140 




Active Port Outputs 
















Open, f = fMAX' 4) 


B 

40 

140 

40 

130 

40 

120 

40 

120 

40 

120 



NOTES: 2746 « oe 

1 . 0°C to +70°C temperature range only. 

2. Vex = 5V, Ta = +25°C. 

3. “x" in part number indicates power rating (SA or LA). 

4. At f = (max, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of l/tnc, and using "AC Test Conditions' 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT71 33SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES {1) 


(LA Version Only) Vlc = 0.2 V, Vhc = Vcc - 0.2 V 


Symbol 

Parameter 

Test Condition 

IDT71 33LA/IDT71 43 LA 

Unit 

Min. 

Max. 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

Vin > Vhc or < Vlc 

MIL. 

— 

4000 

pA 

COM’L. 

— 

1500 

tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

ns 

Ili( 3 > 

Input Leakage Current 



— 

2 

pA 


NOTES: 2746 tbi 07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


LOW Vcc DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 
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5V 


5V 


5V 




270 a 


BUSY 


rz 30pF* 


rh 2746drw06 


Figure 1. Output Load Figure 2. Output Load Figure 3. BUSY Output Load 

(for tL 2 , Ihz, twz, tow) (IDT7133 only) 

‘Including scope and jig 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (4) 


Symbol 

Parameter 

mm 

IDT71 33x35 
IDT7143X35 

IDT71 33x45 
IDT71 43x45 

IDT71 33x55 
IDT71 43x55 

IDT71 33x70 
IDT71 43x70 

Unit 




upy fioS91 


READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

mis 

tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 


tACE 

Chip Enable Access Time 

_ 

25 

— 

35 

— 

45 

— 

55 

— 

70 

m 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

mm 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

_ 

0 

— 

0 

— 

BS9 

tLZ 

Output Low Z Time* 1, 3) 

3 

— 

3 

— 

5 

— 

5 

— 

5 

— 

f 

tHZ 

Output High Z Time* 1, 3 > 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 


tPU 

Chip Enable to Power Up Time* 3) 

0 

— 

0 

— 

0 

— 

0 

' — 

0 

— 

d 

tPD 

Chip Disable to Power Down Time* 3 ) 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

IBM 


NOTES: 2746 tbi 09 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. “x" in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE* 1 ’ 2 ’ 4) 



p tRC tj 

: 

ADDRESS y 

< 

>i 

k 


1 . 4 A A w ] 


l 


1 





DATA OUT PREVIOUS DATA VALID ^ 

booo 

^ DATA VALID ^ 


1 

i 

2741 

3 drw 07 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (7) 


Symbol 

. Parameter 

mm 

IDT71 33x35 
IDT71 43x35 

IDT71 33x45 
IDT71 43x45 

IDT71 33x55 
IDT71 43x55 

IDT7133X70 
IDT71 43x70 

Unit 





B7?H»W h > T i fits 

WRITE CYCLE 

twc 

Write Cycle Time* 4 * 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

mi 

tEW 

Chip Enable to End of Write 

20 

— 

25 

__ 

35 

— 

45 

— 

55 

— 


tAW 

Address Valid to End of Write 

20 

— 

25 

— 

35 

— 

45 

— 

55 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

mm 

tWP 

Write Pulse Width* 6 * 

20 

— 

25 

— 

35 

— 

45 

— 

55 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 


20 

— 

20 

— 

25 

— 

30 

— 

mm 

tHZ 

Output High Z Time* 1 ' 3) 

— 

15 

— 

20 

— 

20 

— 

20 

— 

25 

na 

tDH 

Data Hold Time* 5 * 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 


twz 

Write Enable to Output in High Z* 1,3 * 

— 

15 

— 

20 

— 

20 

— 

20 

— 

25 

ns 

tow 

Output Active from End of Write* 1 ■ 3| 5 * 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 


NOTES: 2746 tbi 10 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. For MASTER/SLAVE combination, twc = tBAA + tWR + tWP. 

5. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tOW values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tOW. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 

7. “x” in part number indicates power rating (SA or LA). 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (8) 


Symbol 

Parameter 

USE'!''!] 

1DT71 33x35 

IDT71 43x35 

IDT71 33x45 

IDT71 43X45 

IDT7133X55 

IDT7143X55 

IDT71 33x70 

IDT71 43x70 

Unit 

KH5B 113^31 




E^SISSU 

BUSY TIMING (For MASTER 1DT7133) 

tBAA 

BUSY Access Time to Address 



25 



35 

— 

45 

— 

50 



55 


tBDA 


— 

20 

— 

30 

— 

40 

— 

40 

— 

45 

KHI 

tBAC 




20 



25 

— 

30 

— 

35 

— 

35 

m 

tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

20 

— 

25 

— 

30 

— 

30 

KM 

tWDD 


— 

50 

— 

60 

— 

70 

— 

80 

— 

90 


tDDD 

Write Data Valid to Read Data Delay* 2 * 



35 



45 



55 

— 

65 



80 

BM 

tBDD 

BUSY Disable to Valid Data* 3 * 



Note 4 



Note 4 



Note 4 



Note 4 



Note 4 

R 

tAPS 

Arbitration Priority Set Up Time* 4 * 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

1^: 

BUSY INPUT TIMING (For SLAVE IDT7143) 

tWB 

Write to BUSY* 5 * 

0 

— 

0 

— 

0 

— 

— 

— 

0 

— 

R | 

tWH 

Write Hold After BUSY* 6 * 

20 

— 

25 

— 

30 

■ — 

30 

— 

30 

— 


tWDD 


— 

50 

— 

60 

— 

70 

— 

80 

— 

90 

Eli 

tDDD 

Write Data Valid to Read Data Delay* 7 * 

— 

35 

— 

45 

— 

55 

— 

65 

— 

80 



NOTES: 2746 ibm 

1 . 0°C to +70°C temperature range only. 

2. Port-to-port delay through RAM cells from writing port to reading port, refer to “TIMING WAVEFORM OF READ WITH BUSY (For Master IDT7133)’ 

3. tBDD is calculated parameter and is greater of 0, twee - twp (actual) or tDDD - tow (actual). 

4 To ensure that the earlier of the two ports wins. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (For Slave 
IDT7143)" 

8. “x* in part number indicates power rating (SA or LA). 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 0 ’ 2 ’ 3 > 7) 



2746 drw 09 


WRITE CYCLE NO. 2 (CE CONTROLLED TIMING) 0 ’ 2 ’ 3 ’ 5) 



NOTES: 2746 drw 10 

1 . R/W or CE must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twpj_of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measuredjt500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be_as short as the specified twp. 

8. R/W for either upper or lower byte. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (1> 2 ’ 3) (For MASTER IDT7133) 



2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY* 1 ■ 2 ’ 3) (For SLAVE IDT7143) 



•« twc ► 


ADDRr y 

^ MATCH y 

/ 

\ 



k twp ► 


R/Wr <2) ^ 

\ 

y 

i t DV. * 

- 

tDH 



DATAin r 

) 

( VALID >| 

< 





ADDRl X 


MATCH 







DATA out L 

y 

^VAUD 


•* tDDD ► 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IDT7143) 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 

CEL VALID FIRST: 


ADDRlandr 


X 


ADDRESSES MATCH 


X 



CER VALID FIRST: 

ADDRlandr 


X 


ADDRESSES MATCH 


X 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^ 

LEFT ADDRESS VALID FIRST: 



4 tRC OR twc * 


addrl y 

£ ADDRESSES MATCH ^ 

^ADDRESSES DO NOT MATCl]x( 



tAPS 


ADDRr 

( 

X 


4 1 BAA 

4 1 BDA 


BUSYr 


X 


X 


RIGHT ADDRESS VALID FIRST: 



4 tRC OR twc * 


ADDRr y 

^ ADDRESSES MATCH 

(ADDRESSES DO NOT MATCH)x( 


* 

tAPS 


addrl y 

< 

"X 


4 1 BAA 

•4 1 BDA *| 


BUSYl 


X 


X 


NOTE: 

1. CEl = CIr = Vil 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT71 33/43 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array isjpemitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and de termine which port 
has access. In all cases, an active BUSY flag will be set for 
the del ayed p ort. . 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine which po rt has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address and data. It 
is import ant to note that the operation is invalid for the port 
that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this occurs, the on-chip 
arbitration logic determines access. Two modes of arbitration 
are provided: (1 ) if the addresses match and are valid before 
CE, on-chip control logic arbitrates between CEl and CEr for 


TABLE I - NON-CONTENTION READ/WRITE CONTROL (4) 


LEFT OR RIGHT PORT* 1 * 


R/Wlb 

R/Wub 

CE 

OE 

I/O0-7 

1/08-15 

Function 

X 

X 

H 

X 

Z 

z 

Port Disabled and in Power Down Mode, ISB 2 , ISB4 

X 

X 

H 

ma 

z 

z 

CEr = CEl = H, Power Down Mode, Isbi or ISB3 

L 

L 

L 

■ 

DATAin 

DATAin 

Data on Lower Byte and Upper Byte Written into Memory* 2 * 

Hi 

H 

■ 

H 

DATAin 

DATAout 

Data on Lower Byte Written into Memory* 2 *, Data in Memory Output on 
Upper Byte* 3 * 

H 

H 

H 

H 

DATAout 

DATAin 

Data in Memory Output on Lower Byte* 3 *, Data on Upper Byte Written 
into Memory* 2 * 

L 

H 

L 

H 

DATAin 

Z 


H 

L 

L 

H 

Z 

DATAin 


H 

H 

L 

L 

DATAout 

DATAout 

Data in Memory Output on Lower Byte and Upper Byte 

H 

H 

L 

H 

Z 

Z 

High Impedance Outputs 


NOTES: 2746 bl 12 

1. A ol - Aio l * Apr - Aior 

2. If BUSY = LOW, data is not written. 

3. If BUSY = LOW, data may not be valid, see tWDO and tDOD timing. 

4. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance, LB = Lower Byte, UB = Upper Bytle 


access; or (2) if the CEs are low before an address match, on- 
chip control logic arbitrates between the left and right 
addresses for access (refer t o Tabl e II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual- 
port RAM system implies that several chips will be active atthe 
same time. If each chip includes a hardware arbitrator, and 
the addresses for each chip arrive at the same time, it is 
possible th at one will activate its BUSYl while another 
activates its BUSYr signal. Both sides are now busy and the 
CPUs will await indefinately for their port to become free. 

To avoid the “Busy Lock-Out” problem, IDT has developed 
a MASTER/SLAVE approach where only one har dware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed until afterthe BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse 
must extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE II — ARBITRATION* 1 * 


LEFT PORT 

RIGHT PORT 

FLAGS 

Function 

CEL 

Aol- Aiol 

CEr 

Aor - Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

* Aor - Aior 

L 

* Aol - Aiol 

H 

H 

No Contention 

ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol - Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2746 tbi 12 

1. H = HIGH, L = LOW, X = Don't Care LL5R = Left C£= LOW > 5ns before Right CE 

LV5R = Left Address Valid > 5ns before right address RL5L = Right CE = LOW > 5ns before Left CE 

RV5L = Right Address Valid > 5ns before left address LW5R = Left and Right CE = LOW within 5ns of each othor 

Same = Left and Right Address match within 5ns of each other 


32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT RIGHT 

R/W 

bUsy 


* R/W IDT7133 R/W 
- BUSY MASTER BUSY 


R/W 

BUSY 


+5V 


+5V- 


* R/W 1DT7143 R/ w 
+ BUSY SLAVE (1) bOSY, 



NOTES: 

1. No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 
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IDT71 33SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


xxxx 

XX 

XX 

X 

X 

Device 

Type 

1 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


Blank 

Commercial (0°C to +70°C) 

B 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

J 

L68 

G 

PG 

F 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 

Ceramic Pin Grid Array 

Plastic Pin Grid Array 

Flatpack 

25 

35 

45 

55 

70 

Commercial Only '1 

>- Speed in Nanoseconds 

LA 

SA 

Low Power 

Standard Power 

7133 

7143 

32K (2K x 16-Bit) MASTER Dual-Port RAM 
32K (2K x 16-Bit) SLAVE Dual-Port RAM 


2746 drw 19 
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111 

left) 


CMOS DUAL-PORT RAM 

32K (4K x 8-BIT) 

IDT7134S 

IDT7134L 

Integrated Device Technology, Inc. 

1 




FEATURES: 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55/70ns (max.) 

• Low-power operation 

— IDT7134S 

Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT7134L 

Active: 500mW (typ.) 

Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7134 is a high-speed 4K x 8 dual-port static RAM 
designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to 
be able to externally arbitrate or withstand contention when 
both sides simultaneously access the same dual-port RAM 
location. 

The I DT7 1 34 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user’s responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by C E, permits the on-chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these dual-ports typically operate on only 500mW of 
power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability, with 
each port typically consuming 200pW from a 2V battery. 

The IDT7134 is packaged on either a sidebraze or plastic 
48-pin DIP, 48-pin or 52-pin LCC, and 52-pin PLCC. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


r/wl 

CEl 

OEl 

I/OoL - I/07L 


Aol - Ai i L 



RIGHT SIDE 
ADDRESS 
DECODE 
LOGIC 


R/Wr 

CEr 

OEr 

l/O0R - I/07R 


Aor - Aiir 

2696 drw 01 


CEMOS Is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 


7.12 


DSC-1 034/2 

















IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 








CEl C 

1 


48 

□ Vcc 

R/Wl c 

2 


47 

□ CEr 

Aiil c 

3 


46 

□ ravr 

Aiol □ 

4 


45 

□ Aiir 

OEl C 

5 


44 

□ Aior 

Aol c 

6 


43 

□ OEr 

Ail q 

7 


42 

□ Aor 

A2L C 

8 


41 

□ Air 

A3L c 

9 


40 

□ A2R 

A4L □ 

10 

P48-1 

39 

□ A3R 

A5L q 

11 

& 

38 

□ A4R 

A6L C 

12 

C48-2 

37 

33 A5R 

A7L □ 

13 


36 

□ A6R 

Asl □ 

14 


35 

□ A7R 

A9L □ 

15 


34 

□ Asr 

l/O0L □ 

16 


33 

□ A9R 

I/0 1 L □ 

17 


32 

□ I/07R 

I/02L C 

18 


31 

□ I/06R 

I/03L £ 

19 


30 

□ I/05R 

I/04L Q 

20 


29 

□ I/O 4 R 

I/05L C 

21 


28 

33^ I/03R 

I/06L C 

22 


27 

□ I/02R 

I/07L C 

23 


26 

□ 1/OlR 

GND c 

24 


25 

□ I/O OR 
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DIP 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +1 35 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

Pt 

Power Dissipation 

1.5 

1.5 

w 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2696 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = + 25 °C, f = 1 . 0 MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

< 

z 

II 

0 

< 

11 

pF 

COUT 

Output Capacitance 

Vout = 0V 

11 

PF 


NOTE: 2696 to! 02 

1. This parameter is determined by device characterization but is not 
production tested. 



LCC/PLCC 
TOP VIEW 


INDEX o |UJ 2 -I? id £ 2 ilu 

Slo < < £lo:>lo c£ < <lo 


Ail 

A2L 

A3L 

A4L 

A5L 

A6L 

A7L 

Asl 

A9L 

I/Ool 

1/OlL 

I/02L 


3 7 
] 8 
]9 
] 10 
3 11 
] 12 
] 13 
] 14 
] 15 
] 16 
] 17 
3 18 


I I 48 47 46 45 44 43 


L48-1 


19 20 21 22 23 24 25 26 27 28 29 30 


§§QQ,QoQOOQOO 


Aor 

Air 

A2R 

A3R 

A4R 

Asr 

A6R 

A7R 

Asr 

A9R 

I/07R 

I/06R 


LCC 

TOP VIEW 


7.12 


2 









IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED OPERATING RECOMMENDED DC OPERATING 

CONDITIONS 


2696 tbl 03 


NOTE: 2696 tbl 04 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAG E (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7134S 

IDT7134L 

Unit 

Min. 

Max. 

Min. 

Max. 

warn 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

HA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

Iol = 6mA 

— 

0.4 

— 

0.4 

V 

Iol = 8mA 

— 

0.5 

— 

0.5 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 


2696 tbl 05 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 




Test 


~ 

IDT7134x35 (4 > 

IDT71 34x45 

IDT71 34x55 

IDT71 34x70 


Symbol 

Parameter 

Condition 

Version 


Max. 


U3H 

PM 

Max. 

HI 


Unit 

ICC 

Dynamic Operating 

> 

n 

|ID 

lo 

MIL. 

m 

— 

— 

100 


100 

— 

100 

230 

mA 


Current 

Outputs Open 


D 

— 

— 

100 


100 


100 

180 



(Both Ports Active) 

f = fMAX (3) 

COM’L. 


100 

220 

100 


100 


100 








100 

180 

100 


100 


100 



ISB1 

Standby Current 

CEl and CEr> Vih 

MIL. 

Q 

— 

— 

25 

70 

25 

70 

25 

70 

mA 


(Both Ports — TTL 

f = fMAX (3) 


H 

— 

— 

25 

50 

25 

50 

25 

50 



Level Inputs) 


COM’L. 

□ 

25 

75 

25 

70 

25 

70 

25 

70 






H 

25 

45 

25 

40 

25 

40 

25 

40 


ISB2 

Standby Current 

CEl or CEr> Vih 

MIL. 

1 

— 

m 

50 

kb 

50 


50 

150 

mA 


(One Port — TTL 



El 

— 


50 


50 


50 

120 



Level Inputs) 

Active Port Outputs 


n 

50 

140 

50 


50 

130 

50 

130 




Open, f = fMAX (3) 

COM’L. 

D 

50 

110 

50 


50 

100 

50 

100 


iSB3 

Full Standby Current 

Both Ports CEl & 

MIL. 

□ 

— 

— 

1.0 

30 

in 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


D 

— 

— 

0.2 

10 

WtKm 

10 

0.2 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 

1.0 

15 

in 

15 

1.0 

15 




VlN < 0.2V, f = 0 (3) 


L 

0.2 

4.0 

0.2 

4.0 


4.0 


4.0 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

B 


jjg§|9| 

50 

130 

50 

120 

50 

120 

mA 


(One Port — All 

CEr > Vcc - 0.2V 













CMOS Level Inputs) 

VlN > Vcc - 0.2V or 



- 

■are 

45 

100 

45 

90 

45 

90 




VlN < 0.2V 

COM’L. 

B 

45 

120 

45 

110 

45 

110 

45 

110 




Active Port Outputs 














Open, f = fWAX' 3 ^ 


B 

45 

100 

45 

90 

45 

90 

45 

90 




NOTES: 

1 . “x" in part number indicates power rating (S or L). 

2. Vcc = 5V, Ta = +25°C. 

3. fMAX = 1/tRC = All inputs cycling at f = 1/tRC (except Output Enable) 
level standby ISB3. 

4. 0°C to +70°C temperature range. 


2696 tbl 06 

. f = 0 means no address or control lines change. Applies only to inputs at CMOS 


Symbol 

Parameter 

Min. 

DEI 

1233 

iron 

Vcc 

Supply Voltage 



5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

Vih 

Input High Voltage 

2.2 

— 

6.0 

D 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 



TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 
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IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 


(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2 V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. (1 > 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

VCC = 2 V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

MIL 

— 

100 

4000 

PA 



Vin > Vhc or < Vlc 

COM’L. 

— 

100 

1500 


tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


NOTES: 2696 w 07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


LOW Vcc DATA RETENTION WAVEFORM 

DATA RETENTION MODE 



\ Vdr>2V / 


tCDR 

4.5V 

'C 

4.5V 

tR 

l! " 

* 1 

ZZZZa 

e— \ VDR / S 

VlH > ' VlH 

\WV 


2696 drw 05 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2696 tbl 08 


5V 



Figure 1. Output Load 


'Including scope and jig 


5V 



1250Q 


5pF* 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7134S35 (3) 

IDT7134L35 (3) 

IDT7134S45 

IDT7134L45 

IDT7134S55 

IDT7134L55 

IDT7134S70 

IDT7134L70 

Unit 

Min. | Max. 

Min. | Max. 



READ CYCLE 

tRC 

Read Cycle Time 

35 

— 

45 

— 

55 

— 

70 

— 


tAA 

Address Access Time 

— 

35 

— 

45 

— 

55 

— 

70 


tACE 

Chip Enable Access Time 

— 

35 

— 

45 

— 

55 

— 

70 


tAOE 

Output Enable Access Time 

— 

20 

— 

25 

— 

30 

— 

40 

iSfl 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 


tLZ 

Output Low Z Time (1 • 2) 

5 

— 

5 

— 

5 

— 

5 

— 


tHZ 

Output High ZTime (1,2) 

— 

20 

— 

20 

— 

25 

— 

30 

mu 

tPU 

Chip Enable to Power Up Time (2) 

0 

— 

0 

— 

0 

— 

0 

— 

mU 

tPD 

Chip Disable to Power Down Time (2) 

— 

50 

— 

50 

— 

50 

— 

50 

mu 


NOTES: 2698 folio 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 ’ 2 ’ 4) 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 ’ 3) 



I1W I CD. 

1 . Fi/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7134S35* 5 * 

IDT7134L35* 5 * 

IDT7134S45 

IDT7134L45 

IDT7134S55 

IDT7134L55 

IDT7134S70 

IDT7134L70 

Unit 

Min. 

Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

35 

— 

45 

— 

55 

— 

70 

— 

Bps? 

tEW 

Chip Enable to End of Write 

30 

— 

40 

— 

50 

— 

60 

— 

m 

tAW 

Address Valid to End of Write 

30 

— 

40 

— 

50 

— 

60 

— 

ESI 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width 

30 

— 

40 

— 

50 

— 

60 

— 

MH8 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

20 

- — 

20 

— 

25 

— 

30 

— 


tHZ 

Output High Z Time* 1, 2 * 

— 

20 

— 

20 

— 

25 

— 

30 


tDH 

Data Hold Time* 3 * 

3 

— 

3 

— 

3 

— 

3 

— 


twz 

Write Enabled to Output in High Z* 1, 2 * 

— 

20 

— 

20 

— 

25 

— 

30 

B9 

tow 

Output Active from End of Write* 1, 2 ’ 3 * 

3 

— 

3 

— 

3 

— 

3 

— 


tWDD 

Write Pulse to Data Delay* 4 * 

— 

80 

— 

80 

— 

80 

. — 

90 

2 

tDDD 

Write Data Valid to Read DatS Delay* 4 * 

— 

55 

— 

55 

— 

55 

— 

70 



NOTES: 2696 tbi i o 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual ton will always be smaller than the actual tow. 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay". 

5. 0°C to +70°C temperature range only. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1) 



4 twc : W 


ADDRr 

' 1 

^ MATCH 

< 



k tWP ► 


R/Wr* 1 * ^ 

\ 

/ 

[« tDW ► 

/ 

DATAin r 

> 

< VALID X 




ADDRl X 


MATCH 



t WDD ►! 




DATA OUT L 

> 

^VALID 


4 tDDD ► 



NOTES: 

1 . Write cycle parameters should be adhered to in order to ensure proper writing. 
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IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 , R/W CONTROLLED TIMING (1 ’ 2 > 3 * 4 ’ 6 - 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING* 1 ’ 2 ’ 3 ’ 5) 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEWor twPj_of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse widjh must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to 
be placed on the bus for the required tDW. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 
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IDT7134S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT7134 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array isj>ermitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Left or Right Port (1) 

Function 

MA\ J 

E3 

m 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 
Down Mode, ISB 2 or ISB4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 
Mode, Isbi or ISB3 

■ 

H 

H 

DATAin 

Data on port written into 
memory 

H 

L 

n 

DATAout 

Data in memory output on port 

■a 

fl 

H 

z 

High impedance outputs 


NOTES: 2696 it>t 1 1 

1. Aol- Aiil*Aor- Aiir 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 


ORDERING INFORMATION 


IDT XXXX 


999 



Blank 

B 


P 

C 

J 

L52 

L48 

35 

45 

55 

70 

L 

S 


7134 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Leadless Chip Carrier 


Commercial Only 


j* Speed in Nanoseconds 


Low Power 
Standard Power 


32K (4K x 8-Bit) Dual-Port RAM 


2696 dm* 12 
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CMOS DUAL-PORT RAM 
32K (4K x 8-BIT) 


PRELIMINARY 

IDT7134SA 

IDT7134LA 



FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55/70 ns (max.) 

• Low-power operation 

— IDT7134SA 
Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT7134LA 

Active: 500mW (typ.) 

Standby: 1mW(typ.) 

• Fully asynchronous operation from either port 

• Battery backup operation — 2 V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7134 is an extremely high-speed 4K x 8 dual-port 
static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstands 
contention when both sides simultaneously access the same 
dual-port RAM location. 

The I DT7 1 34 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user’s responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by CE, permits the on-chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these dual-port typically on only 500mW of power 
at maximum access times as fast as 25ns. Low -power (LA) 
versions offer battery backup data retention capability, with 
each port typically consuming 1 mW from a 2V battery. 

The IDT7134 is packaged on either a sidebraze or plastic 
48-pin DIP, 48-pin or 52-pin LCC, and 52-pin PLCC. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



2720drw01 


CEMOS Is a trademark o( Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElC 

1 

v — '' 

48 

RAVlC 

2 


47 

Aul C 

3 


46 

Aiol C 

4 


45 

OElC 

5 


44 

AolC 

6 


43 

Ail II 

7 


42 

A2LC 

8 


41 

A3lC 

9 


40 

A4lC 

10 


39 

Asl C 

11 

P48-1 

38 

A6L C 

12 

& 

37 

A7L E 

13 

C48-2 

36 

A8L C 

14 


35 

A9LC 

15 


34 

I/Ool C 

16 


33 

I/OilC 

17 


32 

I/02L C 

18 


31 

I/03L C 

19 


30 

I/04L tl 

20 


29 

I/05L C 

21 


28 

I/06L C 

22 


27 

I/07L C 

23 


26 

GNDC 

24 


25 


□ CEr 

□ RAVr 

□ Aiir 


□ A2R 

□ A3R 


2720 drw 02 

DIP 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Com’l. 

Mil. 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Linder Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

Pt 

Power Dissipation 

1.5 

1.5 

w 

lOUT 

DC Output Current 

50 

50 

mA 


2720 tbl 01 

NOTE: 


1. Stressesgreater than those listedunder ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE^ (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

> 

o 

II 

2 

> 

11 

pF 

COUT 

Output Capacitance 

Vout = 0V 

11 

PF 


2720 tbl 02 

NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 


INDEX 


> 


iuj ° - g 
IO < < 2 


0^2 
2 < < 


AilLZ8 


A2L 
A3L 
A4L 
A5L 
A6L 
A7L 
Asl 
A9L 
I/O OL 
I/O 1L 


I/O 2L L 1 1 9 


I/O 3L 


" 'I I I I I 

LI LI LI LI LI LI I I LI LI LI LI LI LI 

7 6 5 4 3 2 L J 52 51 50 49 48 47 


2 io 
Zii 
2 12 
2 13 
2 14 

P 15 

rz is 
Z 17 
Z 18 


J52-1 

& 

L52-1 


20 


21 22 23 24 25 26 27 28 29 30 31 32 33 

n ri ri ri ri n ri n n ri ri ri n 


46i; OEr 
45 HI Aor 
44 Z l Air 
43:i A2R 
42 H I A3R 
4 1 H I A4R 
4°: : AsR 
39 HI A6R 
38 HI A7R 
37 HI A8R 
36 H I A9R 
35 HI N/C 
34 HI I/07R 


22 2 2 * ! mass 


i ir tr i 


LCC/PLCC 
TOP VIEW 


INDEX - 


o 11X1 - 

< lO < 


1 1; 
< C 


glS 


o 

< < 


Ail 

' L J L 1 L 1 

6 5 4 

i: 7 

LI LJ | | Li LJ LI 11 LI LI \ 

3 2 L J 48 47 46 45 44 43 > 

1 42 HI 

Aor 

A2L 

::e 

41 :: 

Air 

A3L 

: z 9 

40 HI 

A2R 

A4L 

II 10 

39 HI 

A3R 

A5L 

mi 

L i 

CO 

CO 

A4R 

A6L 

II 12 

37 H I 

Asr 

A7L 

I1 13 

L48 " 1 36 HI 

A6R 

A8L 

II 14 

35 H ; 

A7R 

A9L 

is 

34 H I 

Asr 

I/O 0L 

II 16 

33 :: 

A9R 

I/O 1L 

II 17 

32 H I 

I/07R 

I/O 2L 

II 18 

31 HI 

I/06R 


19 20 21 
n r i r i 


22 23 24 25 26 27 28 29 30 

ri m ri ri ri ri ri ri ri 

1 I I M I I I I ,1 I I i 


/ 


n 

o o o 


-j-jQcctrcEtrtrir 

ooggogooo 
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LCC 

TOP VIEW 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED OPERATING RECOMMENDED DC OPERATING CONDITIONS 

TEMPERATURE AND SUPPLY VOLTAGE 


NOTE: 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7134SA 

IDT7134LA 

Unit 

Min. 

Max. 

Min. 

Max. 

■HI 

Input Leakage Current 

Vcc = 5.5V, ViN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = VlH, VouT = 0V to VCC 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

Iol = 6mA 

— 

0.4 

— 

0.4 

V 

Iol = 8mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

Ion = -4mA 

2.4 

— 

2.4 

— 

V 


2720 Ibl 05 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 1 0% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

ESii 

5.0 

5.5 

Di 

GND 

Ground 

0 

0 

0 


VlH 

input High Voltage 

2.2 

— 


■i 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V± 10%) 







7134x25 (4) 

7134x35 

7134x45 

7134x55 

7134x70 


Symbol 

Parameter 

Test Conditions 

Version 

Typ. !J) 

US 

Typ.< 2) 


Typ. ,z) 

Max. 

Typ-' 21 


Typ- <2) 

Max. 

Unit 

Ice 

Dynamic Operating 

CE 5 Vil 

MIL. 

S 

— 

— 

100 

260 

100 

240 

100 

230 

100 

230 

mA 


Current 

Outputs Open 


L 

— 

— 

100 

220 

100 

200 

100 

180 

100 

180 



(Both Ports Active) 

f = fMAX (3) 

COM'L. 

S 

100 

240 

100 

220 

100 

200 

100 

200 

100 

200 






L 

100 

200 

100 

180 

100 

160 

100 

160 

100 

160 


ISBI 

Standby Current 


MIL. 


— 

— 

25 

75 

25 

70 

25 

70 

25 

70 

mA 


(Both Ports— TTL 



E 

— 

— 

25 

55 

25 

50 

25 

50 

25 

50 



Level Inputs) 

■ 

COM'L. 

s 

25 

80 

25 

75 

25 

70 

25 

70 

25 

70 






L 

25 

50 

25 

45 

25 

40 

25 

40 

25 

40 


ISB2 

Standby Current 

CEl or CEr > Vih 

MIL. 

i 

— 

— 

50 

170 

50 

160 

50 

150 

50 

150 

mA 


(One Port — TTL 

Active Port Outputs 


D 

— 

— 

50 

140 

50 

130 

50 

120 

50 

120 



Level Inputs) 

Open, f = fMAX (3) 

COM'L. 

s 

50 

150 

50 

140 

50 

130 

50 

130 

50 

130 






L 

50 

120 

50 

110 

50 

100 

50 

100 

50 

100 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

i 

— 

— 

1.0 

30 

1.0 

30 

1.0 

30 

■El 

30 

mA 


(Both Ports — All 

CEr > Vcc -0.2V 


E 

— 

— 

0.2 

10 

0.2 

10 

0.2 

10 


10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM!. 

s 

1.0 

15 

mm 

15 

1.0 

15 

1.0 

15 

■El 

■Hi 




Vin < 0.2V, f = 0 (3) 


L 

0.2 

4.0 

mm 

4.0 

0.2 

4.0 

0.2 

4.0 


K9 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 


— 

— 

50 

140 

50 

130 

50 

120 

50 

120 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


D 

— 

— 

45 

110 

45 

100 

45 

90 

45 

90 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM'L. 

s 

45 

130 

45 

120 

45 

110 

EM 

110 

45 

110 

■; : -■ 


Vin ^ 0.2V 


L 

45 

110 

45 

100 

45 

90 

o 

90 

45 

90 




Active Port Outputs 
Open, f = fMAX (3) 









■ 




■ 
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NOTES: 

1 . “x" in part number indicates power rating (SA or LA). 

2. Vcc = 5V, Ta = +25°C. 

3. fMAX = 1/tRC = All inputs cycling atf = 1/tRC (except Output Enable), f = 0 means no address or control lines change. Applies only to inputs at CMOS level 
standby Isb3. 

4. 0°C to +70°C temperature range. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 


(LA Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. (1) 

Max. 

Unit 

Vdr 

VCC for Data Retention 

Vcc = 2 V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

MIL 

— 

100 

4000 

pA 



Vin > Vhc or Vlc 

COM’L. 

— 

100 

1500 


tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


2720 fcl 07 

NOTES: 

1. Vcc = 2V. Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


LOW VCC DATA RETENTION WAVEFORM 


Vcc 


CE 


v//////////a ^ 


4 

- tCDR 




DATA RETENTION MODE 


Vdr> 2V 




.5V 

-tR 




VDR 


-X- 




AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2720 tol 08 


+5 V 

{ 12500 


+5V 

{ 12500 


DATAout 


775S2 ■ 


DATAout — - 
^ 30pF * 775L2 : 


"T 5pF‘ 


2720 drw 06 

Figure 1. Output Load Figure 2. Output Load 

(for tLZ, tHz, twz, tow) 

'Including scope and jig 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (4) 


Symbol 

Parameter 

7134X25 (3> 

7134X35 

7134X45 

7134X55 

7134X70 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Max. 


READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tACE 

Chip Enable Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time* 1, 2 * 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Time* 1,2 * 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tPU 

Chip Enable to Power Up Time* 2 * 

mm 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 
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NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 

4. “X" in part number indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1> 2 ’ 4) 


ADDRESS 


DATAout 


- tRC ■ 


X 


- tAA 


! 

tOH *j 


PREVIOUS DATA VALID ^ 



X 


-tOH- 


DATA VALID 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE* 1, 3) 


CE 


OE 


X 


DATAout 


CURRENT 


Icc 

I SB 


-tACE 


X 


-tAOE ■ 


- tLZ 


- tLZ 




X 


- tHZ 


X 


-tHZ 


VALID DATA 


> 



p^tPU -*| 

j 1 i 

\* tPD 

7 

^ 50% 50%' 




2720drw08 

NOTES: 

1 . FVW is high for Read Cycles. 

2. Device is continuously enabled, CE = Vn. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vie. 
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IDT71 34SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (7) 


Symbol 

Parameter 

7134X25* 5 * 

7134X35 

7134X45 

7134X55 

7134X70 

Unit 







WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

30 

— 

40 

— 

50 

_ 

60 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

ns 

tHZ 

Output High Z Time* 1 • 2 * 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tDH 

Data Hold Time* 3 * 

0 


3 

— 

3 

— 

3 

— 

3 

— 

ns 

twz 

Write Enabled to Output in High Z* 1, 2 * 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tow 

Output Active from End of Write* 1,2, 3 * 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tWDD 

Write Pulse to Data Delay* 4 * 

— 

50 

— 

60 

— 

70 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data Delay* 4 * 

— 

35 

— 

45 

— 

55 

— 

65 

— 

80 

ns 
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NOTES: 


1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay’ 

5. 0°C to +70°C temperature range only. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

7. ’X” in part number indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1) 


! 

^ twc ► 


ADDRr 

^ MATCH 

/ 

\ 


k tWP ► 


R/Wr* 1 * \ 

\ 

/ 

[-< tDW ► 

/ 

DATAinr 

> 

^ VALID X 




ADDRl X 


MATCH 


L 



r 


DATAoutl 

> 

( VALID 

1 

4 tDDD ► 
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NOTE: 

1. Write cycle parameters should be adhered to, in order to ensure proper writing. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0, 2 ’ 3 ’ 4 ‘ 6 ’ 7) 



2720 drw 10 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, CE CONTROLLED TIMING 0, 2 ’ 3 ’ 5) 



r ,wc 1 


ADDRESS ^ 


/ 

\ 






CE 

\ / 

/ 





R/W 




U tDW ► 

« tDH 


DATA IN 
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NOTEjS 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tew or twp]_of a low CE and a R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measuredjt500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 
placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does notapply and the write pulse can be as 
short as the specified twp. 
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IDT71 34SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7134 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array (^permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 

WRITE conditions are illustrated in the table below. 

2720 tol 11 

NOTE: 

H°= HIGH, L = LOW.'x- Don't Care, Z = High Impedance 


ORDERING INFORMATION 

IDT XXXX A 999 A A 

Device Type Power Speed Package Process/ 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


Plastic DIP 
Sidebraze DIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Leadless Chip Carrier 


Commercial Only A 

) Speed in Nanoseconds 


Low Power 
Standard Power 

32K (4K x 8-Bit) Dual-Port RAM 

2720 drw 12 



TABLE I - READ/WRITE CONTROL 


Left or Right Port (1) 


R/W 

CE 

OE 

Do-7 

Function 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode, ISB 2 or ISB4 

X 

H 

X 

Z 

CEr = CEl - H, Power Down 
Mode, Isbi or ISB3 

L 

L 

X 

DATAin 

Data on port written into 
memory 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 
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1 

CMOS DUAL-PORT RAM 

IDT71342S 

Integrated Device Technology, Inc. 


32K (4K x 8-BIT) 

WITH SEMAPHORE 

IDT71342L 


FEATURES 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55/70ns (max.) 

• Low-power operation 

— IDT71342S 

Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT71342L 

Active: 500mW (typ.) 

Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 

• Full on-chip hardware support of semaphore signalling 
between ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single +5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION 

The IDT71342 is an extremely high-speed 4K x 8 dual-port 
static RAM with full on-chip hardware support of semaphore 
signalling between the two ports. 

The IDT71342 provides two independent ports with 
separate control, address and I/O pins that permit inde- 
pendent, asynchronous access for reads and writes to any 
location in memory. To assist in arbitrating between ports, a 
fully independent semaphore logic block is provided. This 
block contains unassigned flags which can be accessed by 
either side; however, only one side can control the flag at any 
time. An automatic power down feature, controlled by CE and 
SEM, permits the on-chip circuitry of eac h por t to enter a very 
low standby power mode (both CE and SEM high). 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, this device typically operates on only 500mW of power 
at maximum access times as fast as 35ns. Low-power (L) 
versions offer battery backup data retention capability, with 
each port typically consuming 200pW from a 2V battery. The 
device is packaged in either a hermetic 52-pin leadless chip 
carrier or a 52-pin PLCC. 

The IDT 71342 military devices are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 



OEr 

Aor 

Air 

A2R 

A3R 

A4R 

Asr 

A6R 

A7R 

Asr 

A9R 

NC 

I/O 7 R 


2695drw02 


LCC/PLCC 
TOP VIEW 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

m 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

Pt 

Power Dissipation 

1.5 

1.5 


lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2695 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 


ClN 

Input Capacitance 

VlN = ov 

11 

■a 

COUT 

Output Capacitance 

Vout = OV 

11 

pF 


NOTE: 2695 tbl 02 

1. This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

ov 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 


2695 tbl 03 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2695 tbl 04 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 

























































IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE AND SUPPLY 
VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

! IDT71342S | 

IDT71342L j 

Unit 

Min. 

Max. 

Min. 

Max. 

ihh 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

Iol = 6mA 

— 

0.4 

— 

0.4 

■ 

Iol = 8mA 

— 

0.5 

— 

0.5 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

U 


2695 4>l 05 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 




Test 



IDT71342x35 w 

IDT71 342x45 

IDT71342x55 

IDT71 342x70 


Symbol 

Parameter 

Condition 

Version 

m 

Max. 



EB 


m 

csa 

Unit 

Icc 

Dynamic Operating 

CE< ViL 

MIL. 

3 

— 

— 

100 

240 

100 

230 

100 

230 

mA 


Current 

Outputs Open 


9 

— 

— 

100 

200 

100 

180 

100 

180 



(Both Ports Active) 

SEM> Vih 

COM’L. 

i 

100 


100 

200 

100 

200 

100 





f = fMAX (3) 


9 

100 


100 

160 

100 

160 

100 



Icci 

Dynamic Operation 

CE > Vih 

MIL. 

3 

— 


85 

130 

85 

130 

85 

130 

mA 


Current 

SEM < Vil 


9 

— 


85 

110 

85 

110 

85 

110 



(Semaphores 

Outputs Open 

COM’L. 

3 

85 

145 

85 


85 

BH 

85 

130 



Both Sides) 

f = max (3) 


9 

85 

115 

85 

gm 

85 

■fill 

85 

100 


ISB1 

Standby Current 

CEl and CEr> Vih 

MIL. 


— 

— 

25 

70 

25 

70 

25 

70 

mA 


(Both Ports — TTL 

SEMl= SEMr>Vih 


9 

— 

— 

25 

50 

25 

50 

25 

50 



Level Inputs) 

f = fMAX (3) 

COM’L. 

1 

25 

75 

25 

70 

25 

70 

25 

70 






a 

25 

45 

25 

40 

25 

40 

25 

40 


ISB2 

Standby Current 

CEl or CEr> Vih 

MIL. 


— 

— 

50 

160 

50 

150 

50 

150 

mA 


(One Port — TTL 

Active Port Outputs 


9 

— 

— 

50 

130 

50 

120 

50 

120 



Level Inputs) 

Open, f = fMAX (3) 

COM'L. 


50 

140 

50 

130 


130 

50 

130 




SEMl= SEMr>Vih 



50 

110 

50 

100 


100 

50 

100 


ISB3 

Full Standby Current 

Both Ports CEl & 

MIL. 

□ 



1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 













CMOS Level Inputs) 

Vin > Vcc - 0.2 V or 


B 




10 

0.2 

10 


10 




Vin < 0.2V 

COM'L. 

□ 

1 

15 

1.0 

15 

1.0 

15 

1.0 

15 




SEMl= SEMr> 














VCC-0.2V, f = 0 (3) 


B 

0.2 

4.0 

0.2 

4.0 

ESI 

4.0 

0.2 

4.0 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

| 


El 

50 

130 

50 

120 

50 

120 

mA 


(One Port — All 

CER > Vcc - 0.2V 













CMOS Level Inputs) 

Vin > Vcc -0.2V or 


B 

■ 


45 

100 

45 

90 

45 

90 




Vin < 0.2V 

COM’L. 

□ 

45 

120 

45 

110 

45 

110 

45 

110 




Active Port Outputs 














Open, f = fMAx' 3) 


B 

45 

100 

45 

90 

45 

90 

45 

90 



NOTES: 2695 4)106 

1 . “x" in part number indicates power rating (S or L). 

2. Vcc = 5V, Ta = +25°C. 

3. fMAX = 1/tRC = All inputs cycling at f = 1/tRC (except Output Enable), f = 0 means no address or control lines change. Applies only to inputs at CMOS 
level standby ISB3. 

4. 0°C to +70°C temperature range only. 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES {1) 


(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. (1) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

— 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

Vcc = 2V 

MIL. 

— 

100 

4000 

pA 



CE > Vhc 

COM'L. 

— 

100 

1500 


tCDR (3) 

Chip Deselect to Data Retention Time 

Vin > Vhc or < Vlc 


0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


NOTES: 2695 4)107 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Road Cycle Time 

3. This parameter is guaranteed but not tested. 


LOW Vcc DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2696 4)1 08 


5V 


1250Q 


DATAout ■ 


775Q • 


30pF* 


rh 

Figure 1. Output Load 


‘Including scope and jig 


5 V 



Figure 2. Output Load 
(for ILZ, tHZ, twz, tow) 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K <4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

IDT71342S35* 5 * 

1DT71342L35* 5 * 

IDT71342S45 

IDT71342L45 

IDT71342S55 

IDT71342L55 

IDT71342S70 

IDT71342L70 

Unit 

Min. | Max. 

Min | Max. 


H1K31 

READ CYCLE 

tRC 

Read Cycle Time 

35 

— 

45 

— 

55 

— 

70 

— 

29 

tAA 

Address Access Time 

— 

35 

— 

45 

— 

55 

— 

70 


tACE 

Chip Enable Access Time* 3 * 

— 

35 

— 

45 

— 

55 

— 

70 

E9 

tAOE 

Output Enable Access Time 

— 

20 

— 

25 

— 

30 

— 

40 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

E9 

tLZ 

Output Low Z Time* 1, 2 * 

5 

— 

5 

— 

5 

— 

5 

— 

29 

tHZ 

Output High ZTime* 1,2 * 

— 

20 

— 

20 

— 

25 

— 

30 


tPU 

Chip Enable to Power Up Time* 2 * 

0 

— 

0 

— 

0 

— 

0 

— 

29 

tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

— 

50 

— 

50 

— 

50 


tSOP 

SEM Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

20 

— 

20 

— 

29 

tWDD 

Write Pulse to Data Delay* 4 * 

— 

80 

— 

80 

— 

80 

' — 

90 

E9 

tDDO 

Write Data Valid to Read Data 

Delay* 4 * 

— 

55 

— 

55 

B 

55 

B 

70 

ns 


NOTES: 2695 w 09 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. 

4. Port to Port delay through RAM cells from writing port to a reading port. 

5. 0°C to +70°C temperature range only. 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 ’ 2> 4) 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1 > 3) 



1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CE transition low. 

4. oE= Vil. 

5. To access RAM, CE = Vih, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1 - 2) 



m twc ► 


addrr y 

^ MATCH y 

/ 

\ 



U tWP ► 


R/Wr ^ 

'x 

/ 

.J 

tDH 



DATA IN R 

> 

( VALID y 

/ 

\ 





ADDRl X 


MATCH 







DATAoutl 


^VALID 


« tDDD *| 



NOTES: 2695 dfw 07 

1 , Write cycle parameters should be adhered to, to ensure proper writing. 

2. Device is continously enabled for both ports. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

IDT71342S35* 5) 

IDT71342L35* S) 

IDT71342S45 

IDT71342L45 

IDT71342S55 

IDT71342L55 

IDT71342S70 

IDT71342L70 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

35 

— 

45 

— 

55 

— 

70 

— 

R3 

tEW 

Chip Enable to End of Write* 3) 

30 

■ — 

40 

— 

50 

— 

60 

— 

mm 

tAW 

Address Valid to End of Write 

30 

— 

40 

— 

50 

— 

60 

— 

m 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

Hi 

tWP 

Write Pulse Width 

30 

— 

40 

— 

50 

— 

60 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

20 

— 

20 

— 

25 

— 

30 

— 

Em 

tHZ 

Output High Z Time* 1, 2) 

— 

20 

— 

20 

— 

25 

— 

30 

K9 

tDH 

Data Hold Time* 41 

3 

— 

3 

— 

3 

— 

3 

— 

m 

twz 

Write Enabled to Output in High Z* 1, 21 

— 

20 

— 

20 

— 

25 

__ 

30 


tow 

Output Active from End of Write* 1, 2 ' 4) 

3 

— 

3 

— 

3 

— 

3 

— 

EH 

tSWR 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

10 

— 

ES 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

10 

— 

EB 


NOTES: 2695 ibiio 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. This condition must be valid for the entire tEW time. 

4. The specification fortDH must be met by the device supplying data to the RAM under all operating conditions. Although tDH and tow values will vary over 
voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. 0°C to +70°C temperature range only. 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING {1 ’ 2 ’ 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING (1 ’ 2 ’ 3 > 5) 


NOTES: 
1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 



R/W must be high during all address transitions. 

A write occurs during the overlap (tEW or twp) of a low C E or SEM and a low R/W. 

twR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

Duringjhis period , the I/O pins are in the output state, and input signals must not be applied. 

If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

Transition is measured JSOOmV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of tWP or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tDW. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specifie d twp . 

To access RAM, CE = Vn, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. Either condition must be valid for the entire tEW time. 
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IDT71342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE (1) 


A0-A2 

SEM 

DATAo 

R/W 




VALID ADDRESS 


XXX 


-tAW- 




-tAS 




t-tWR- 


-t AA - 


VALID ADDRESS 


tDW 


tsoph 


ATA INVALID 


i-tWP- 


a 


-tDH • 


-< 5 : 


-tSWRD- 




>^:sxx: 


tACE 


DATAout 

VALID 


t AOE 


-Write Cyde • 


NOTE: 

1 . CE = Vih for the duration of the above timing (both write and read cycle). 


SOP 

—Test Cyde - 
(Read Cycle) 


tOH 


> 


TIMING WAVEFORM OF SEMAPHORE CONTENTION 0 ’ 3 ’ 4 ) 



NOTE: 

1. Dor = Dol = VlL, CEr = CEl = Vih, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. Either side “A* = left and side “B* = right, or side “A" = right and s ide *B" = left. 

3. This parameter is measured from the point where R/Wa or SEMa goes high until R/Wb or SEMb goes high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other.but there is no guarantee which side will obtain the flag. 
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IDT71 342S/L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT71342 is an extremely fast dual-port 4K x 8 CMOS 
static RAM with an additional 8 address locations dedicated 
to binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a 
privilege over the other processor for functions defined by 
the system designer's software. As an example, the 
semaphore can be used by one processor to inhibit the other 
from accessing a portion of the dual-port RAM or any other 
shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access 
time of the right port. Both ports are identical in function to 
standard CMOS static RAMs and can be read from or written 
to at the same time, with the only possible conflict arising 
from the simultaneous writing of, or a simultaneous READ/ 
WRITE of, a non-semaphore location. Semaphores are 
protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the 
non-semaphore portion of the dual-port RAM. These devices 
have an automatic power-do wn fea ture controlled by CE, the 
dual-port R AM en able, and SEM, the semaphore enable. 
The CE and SEM pins control on-chip power down circuitry 
that permits the repective port to go into standby mode when 
not selected. This is the condition which is shown in Table 1 
where CE and SEM are both high. 

Systems which can best use the IDT71 342 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT71342's hardware semaphores, which 
provide a lockout mechanism without requiring complex 
programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT71342 
does not use its semaphore flags to control any resources 
through hardware, thus allowing the system designer total 
flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be 
used to pass a flag, or token, from one port to the other to 
indicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment method 
called “Token Passing Allocation.” In this method, the state 
of a semaphore latch is used as a token indicating that a 
shared resource is in use. If the left processor wants to use 
this resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by 
reading it. If it was successful, it proceeds to assume control 


over the shared resource. If it was not successful in setting 
the latch, it determines that the right side processor had set 
the latch first, has the token and is using the shared resource. 
The left processor can then either repeatedly request that 
semaphore’s status or remove its request forthat semaphore 
to perform another task and occasionally attempt again to 
gain control of the token via the set and test sequence. Once 
the right side has relinquished the token, the left side should 
succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released 
when the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT71342 in a 
separate memory space from the dual-port RAM. This 
addre ss space is accessed by placing a low input on the 
SEM pin (which acts as a chip select for the semaphore 
flags) and using the other control pins (Address, OE, and 
R/W) as they would be used in accessing a standard static 
RAM. Each of the flags has a unique address which can be 
accessed by either side through address pins Ao - A 2 . When 
accessing the semaphores, none of the other address pins 
has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other 
(see Table II). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the 
same location from the same side, the flag will be set to a 
one for both sides (unless a semaphore request from the 
other side is pending) and then can be written to by both 
sides. The fact that the side which is able to write a zero into 
a semaphore subsequently locks out writes from the other 
side is what makes semaphore flags useful in interprocessor 
communications. (A thorough discussion on the use of this 
feature follows shortly.) A zero written into the same location 
from the other side will be stored in the semaphore request 
latch for that side until the semaphore is freed by the first 
side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side’s output register when tha t 
side’s semaphore select (SEM) and output enable (OE) 
signals go active. This serves to disallow the semaphore 
from changing state in the middle of a read cycle due to a 
write cycle from the other side. Because of this latch, a 
repeated rea d of a semaphore in a test loop must cause 
either signal (SEM or OE) to go inactive or the output will 
never change. 

A sequence of WRITE/READ must be used by the 
semaphore in order to guarantee that no system level 
contention will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table II). As an example, assume a 
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processor writes a zero the the left prot at a free semaphore 
location. On a subsequent read, the processor will verify that 
it has written successfully to that location and will assume 
control over the resource in question. Meanwhile, if a 
processor on the right side attempts to write a zero to the 
same semaphore flag it will fail, as will be verified by the fact 
that a one will be read from that semaphore on the right side 
during a subsequent read. Had a seqence of READ/WRITE 
been used instead, system contention problems could have 
occurred during the gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood 
by looking at the simple logic diagram of the semaphore flag 


in Figure 3. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written 
to a zero in the meantime, the semaphore flag will flip over to 
the other side as soon as a one is written into the first side’s 
request latch. The second side's flag will now stay low until 
its semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 


TABLE I - NON-CONTENTION READ/WRITE CONTROL 


Left or Right Port (1) 



El 

Elf! 

m 

DO-7 

Function 

ma 

WBM 

H 

n 

z 

Port Disabled and in Power Down Mode 

H 

m 

L 

L 

DATAout 

Data in Semaphore Flag Output on Port 

■B 

ma 

m 

o 

z 

Output Disabled 

_r 

m 

L 

wa 

DATAin 

Port Data Bit Do Written Into Semaphore Flag 

H 

L 

H 

L 

DATAout 

Data in memory output on port 

L 

mm 

H 

n 

DATAin 

Data on port written into memory 

X 

L 

L 

KB 

_ 

Not Allowed 


NOTES: 2695tW 1 1 

1. Aol- Aiol*Aor- Aior 

H = HIGH, L = LOW, X = Don’t Care, Z = High Impedance 
V= Low-to-High transition. 


TABLE II - EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE 


Function 

Do - D7 Left 

Do - D7 Right 

STATUS 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left side has no write access to semaphore 

Right Port Writes "1" to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0” to Semaphore 

0 

1 

Left port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2695 tbl 12 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, 
the logic guarantees that only one side receives the token. If 
one side is earlier than the other in making the request, the 
first side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to 
assure that they will be free when needed. 

USING SEMAPHORES - Some examples 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT71342’s dual- 
port RAM. Say the 4K x 8 RAM was to be divided into two 
2K x 8 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower 
section of memory, and Semaphore 1 could be defined as 
the indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of dual- 
port RAM, the processor on the left port could write and then 
read a zero into Semaphore 0. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 2K. Mean- 
while, the right processor would attempt to perform the same 
function. Since this processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control , it would lock out the left side. 


Once the left side was finished with its task, it would write a 
one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to by any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a 
section of memory during a transfer and the I/O device 
cannot tolerate any wait states. With the use of semaphores, 
once the two devices had determined which memory area 
was “off limits” to the CPU, both the CPU and the I/O 
devices could access their assigned portions of memory 
continuously without any wait states. 

Semaphores are also useful in applications where no 
memory “WAIT" state is available on one or both sides. 
Once a semaphore handshake has been performed, both 
processors can access their assigned RAM segments at full 
speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. For 
this application one processor may be responsible for build- 
ing and updating a data structure. The other processor then 
reads and interprets that data structure. If the interpreting 
processor reads an incomplete data structure, a major error 
condition may exist. Therefore, some sort of arbitration must 
be used between the two different processors. The building 
processor arbitrates for the block, locks it and then is able to 
go in and update the data structure. When the update is 
completed, the data structure block is released. This allows 
the interpreting processor to come back and read the com- 
plete data structure, thereby guaranteeing a consistent data 
structure. 



L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


SEMAPHORE 
REQUEST FLIP FLOP 
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Figure 3. IDT71342 Semaphore Logic 
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ORDERING INFORMATION 


IDT XXXX A 999 A 


A 


Device Power Speed Package Process/ 



Blank 

B 


J 

L52 


35 

45 

55 

70 

L 

S 


71342 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 


Commercial Only 


j" Speed in Nanoseconds 


Low Power 
Standard Power 


32K (4K x 8-Bit) Dual-Port RAM w/ Semaphore 
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CMOS DUAL-PORT RAM 
32K (4K x 8-BIT) 


PRELIMINARY 

IDT71342SA 

IDT71342LA 



Integrated Device Technology, Inc. 



FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55/70ns (max.) 

• Low-power operation 

— IDT71342SA 
Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT71342LA 
Active: 500mW (typ.) 

Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 

• Full on-chip hardware support of semaphore signalling 
between ports 

• Battery backup operation — 2 V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT71 342 is an extremely high-speed 4K x 8 dual-port 
static RAM with full on-chip hardware support of semaphore 
signalling between the two ports. 

The IDT71 342 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. To assist in arbitrating between ports, a fully 
independent semaphore logic block is provided. This block 
contains unassigned flags which can be accessed by either 
side; however, only one side can control the flag at an y time . 
An automatic powerdown feature, controlled by CE and SEM, 
permits the on-chip circuitry of eac h port to enter a very low 
standby power mode (both CE and SEM high). 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this device typically operates on only 500mW of 
power at maximum access times as fast as 25ns. Low -power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming ImW from a 2 V battery. 
The device is packaged in either a hermetic 52-pin leadless 
chip carrier or a 52-pin PLCC. 

The IDT71342 military devices are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 


R/Wr 

CEr 

OEr 

I/O OR - I/07R 

B 

SEMR 

Aor - AllR 
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PIN CONFIGURATION 



TOP VIEW 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Com’l. 

Mil. 

I® 

Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

Pt 

Power Dissipation 

1.5 

1.5 


Iout 

DC Output Current 

50 

50 
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NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE^ (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

ESS, 

ClN 

Input Capacitance 

VlN = ov 

11 

■a 

COUT 

Output Capacitance 

VOUT = 0V 

11 

E3 
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NOTE: 


1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

VCC 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0 V ± 10% 
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RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 
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NOTE: 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT71342SA 

IDT71342LA 

Unit 

Min. 

Max. 

Min. 

Max. 

msm 

Input Leakage Current 

Vcc = 5.5V, VlN = 0V to VCC 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

Iol = 6mA 

— 

0.4 

— 

0.4 

V 

lot = 8mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

Ioh = —4mA 

2.4 

— 

2.4 

— 

V 


2721 fcl 05 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

71342x25 (4) 

71342x35 

71342x45 

71342x55 

71342x70 

Unit 

Typ.< 2 > 

Max. 

Typ. (2) 

Max. 

BBS 

Max. 

Typ. (2) 


BBS 

EB 

lee 

Dynamic Operating 

CE <. Vil 

MIL. 

a 

— 

— 

100 

260 

100 


100 

230 

100 

230 

mA 


Current 

Outputs Open 


n 



— 

100 

220 

100 


100 

180 

100 

180 



(Both Ports Active) 

SEM = Don't Care 


a 

100 

240 

100 

220 

100 

200 

100 

200 

100 

200 




f = fMAX (3) 


a 

100 

200 

100 

180 

100 

160 

100 

160 

100 

160 


Icci 

Dynamic Operating 

CE^Vh 

MIL. 

a 





85 

150 

85 

130 

85 

130 

85 

130 

mA 


Current 

Outputs Open 


a 

— 

— 

85 

130 

85 

110 

85 

110 

85 

110 



(Semaphores 

SEM <;Vl 


a 

85 

160 

85 

145 

85 

130 

B9 

130 

85 

130 




f = fMAX< 3 > 


a 

85 

130 

85 

115 

85 

100 

■9 

100 

85 

100 


ISB1 

Standby Current 

CEl and CEr > Vih 

MIL. 

a 





25 

a 

IB 

70 

25 

El 

25 

70 

mA 


(Both Ports — TTL 

SEMl = SEMr > Vih 


a 

— 

— 

25 

mm 

l» 

50 

25 


25 

50 



Level Inputs) 

f = fMAX< 3 > 


a 

25 

80 

mm 

wm 

rm 

70 

wm 

70 

H 

70 






a 

25 

50 

mm 

wm 

■9 

40 


40 

■9 

40 


ISB2 

Standby Current 

CEl or CEr > Vih 

MIL. 

a 





50 

170 

50 

160 

50 

150 

50 

150 

mA 


(One Port — TTL 

Active Port Outputs 


a 

— 

— 

50 

140 

50 

130 

50 

120 

50 

120 



Level Inputs) 

Open, f = fMAX (3) 

COM'L. 

s 

50 

150 

50 

140 

50 

130 

50 

130 

50 

130 




SEMl =SEMr > Vih 


L 

50 

120 

50 

110 

50 

100 

50 

100 

50 

100 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 



— 

1.0 

30 

1.0 

30 

1.0 

30 

Bd 

30 

mA 


(Both Ports — All 

CEr > Vcc -0.2V 


a 

— 

— 

0.2 

10 

0.2 

10 

0.2 

10 

mi 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM'L. 

s 

1.0 

15 

1.0 

15 

1.0 

o 

1.0 

15 

ng 

19 




Vin S0.2V 


L 

0.2 

4.0 

0.2 

4.0 

0.2 

mm 

0.2 

4.0 

m 

Ed 




SEMl =SEMr 2: 












■ 




Vcc - 0.2V, f = 0< 3 ) 








m 



■i 

■ 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

a 





50 

140 

50 

130 

50 

120 

50 

120 

mA 


(One Port— All 

CEr > Vcc - 0.2V 


a 

— 

— 

45 

110 

45 

100 

45 

90 

45 

90 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM'L. 

s 

45 

130 

45 

120 

45 

110 

45 

110 

45 

110 




Vin s 0.2V 


L 

45 

110 

45 

100 

45 

90 

45 

90 

45 

90 




SEMl = SEMr > 
















Vcc — 0.2 V 
















Active Port Outputs 
















Open, f = fMAX <3) 
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NOTES: 

1 . “x" in part number indicates power rating (SA or LA). 

2. Vcc = 5V, Ta = +25°C. 

3. fMAX = 1/tRC = All inputs cycling at f = 1/tRC (except Output Enable), f = 0 means no address or control lines change. Applies only to inputs at CMOS level 
standby lsB3. 

4. 0°C to +70°C temperature range. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 


(LA Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Ty P . (1) 

Max. 

Unit 

Vdr 

VCC for Data Retention 

— 

2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

Vcc = 2V 

MIL. 

— 

100 

4000 

pA 



CE > Vhc 

COM'L. 

— 

100 

1500 


tCDR (3) 

Chip Deselect to Data Retention Time 

Vin > Vhc or < Vlc 


0 

— 

— 

ns 

1R< 3 ) 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 
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NOTES: 

1. Vcc = 2V, Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


LOW VCC DATA RETENTION WAVEFORM 


Vcc 


CE 





DATA RETENTION MODE 




4.5^ 

— tCDR -*■ 


Vdr> 2V 


“4.5V 

*— tR -*j 

'///////////Z 

^ Vih N 

Vdr 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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+5V 

{ 1250ft 


+5V 

{ 1250ft 


DATAout 


775ft' 


DATAout — < 
30pF * 775ft : 


5pF * 
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Figure 1. Output Load Figure 2. Output Load 

(for tLZ, tHZ, twz, tow) 

'Including scope and jig 


7.15 


4 


































IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K <4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (6) 


Symbol 

Parameter 

71342X25* 5 ' 

71342x35 

71342x45 

71342x55 

71342x70 

Unit 


Max. 


Max. 


Max. 

Min. Max. 

Min. Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— ’ 

70 

ns 

tACE 

Chip Enable Access Time* 3 ' 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time* 1 ■ 2 ' 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Time* 1,2 ' 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tPU 

Chip Enable to Power Up Time* 2 ' 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time* 2 ' 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay* 4 ' 

— 

80 

— 

80 

— 

70 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data 
Delay* 4 ' 

— 

55 

— 

55 

— 

55 

— 

65 

— 

80 

ns 
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NOTES: 


1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. 

4. Port to Port delay through RAM cells from writing port to a reading port. 

5. 0°C to +70°C temperature range only. 

6. “x" in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1, 2 ’ 4) 


ADDRESS 


DATAout 


-IRC ■ 


X 


-tAA 



\* tOH 


PREVIOUS DATA VALID ^ 



X 


- tOH - 


DATA VALID 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1, 3) 



2. Device is continuously enabled, CE = Vil. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 

5. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. 
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CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1, 2) 


ADDRr 


R/Wr (1) 


DATA in R 


ADDRl 


DATAoutl 


X 


-twc- 


MATCH 




X 


-tWP- 


X 


X 


-tDW- 


. tDH . 


VALID 


X 


MATCH 


- tWDD- 


-tDDD 


X 


VALID 


NOTES: 

1 . Write cycle parameters should be adhered to, in order to ensure proper writing. 

2. Device is continuously enabled for both ports. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (6) 


Symbol 

Parameter 

7134X25* 5 * 

7134X35 

7134X45 

7134X55 

7134X70 

Unit 

Min. | Max. 


Min. | Max. 


wmnnm 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write* 3 * 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

30 


40 

— 

50 

— 

60 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tWR 

Write RecoveryTime 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

ns 

tHZ 

Output High Z Time* 1, 2 * 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tDH 

Data Hold Time* 4 * 

0 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

twz 

Write Enabled to Output in High Z* 1, 2 * 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tow 

Output Active from End of Write* 1 ' 2 ' 4 * 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tSWR 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 
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NOTES: 


1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Vn, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. This condition must be valid for the entire tEW time. 

4. The specification for ton must be met by the device supplying write data to the FtAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. 0°C to +70°C temperature range only. 

6. “X" in part number indicates power rating (SA or LA). 
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CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING (1, 2 ’ 3 ’ 7) 



2721 drw 08 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, CE CONTROLLED TIMING 11 ’ 2 ’ 3 ’ 5) 



NOTES: 

1. R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEw or twp) of a low C E or SEM and a low R/W. 

3. tWR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Durin g thi s period , the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twp. 

8. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. Either condition must be valid for the entire tew time. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE (1) 



NOTE: 

1 . CE = Vih for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTION 0 ’ 3 ’ 4) 



NOTES: . 

1 . Dor = Doi = Vil, CEr = CEl = Vih, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. Either side “A" = left and side “B" = right, or side "A" = right and s ide “B" = left. 

3. This parameter is measured from the point where R/Wa or SEMa goes high until R/Wb or SEMb goes high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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FUNCTIONAL DESCRIPTION 

The IDT71342 is an extremely fast dual-port 4K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the duai-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAMs and can be read from or written to at the 
same time, with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This i s the condition which is shown in Table 1 where CE and 
SEM are both high. 

Systems which can best use the I DT7 1 342 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT71342's hardware semaphores, which 
provide a lockout mechanism without requiring complex 
programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be aliocated in varying configurations. The IDT71342does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designertotal flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 


was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT71342 in a 
separate memory space from the dual-port RAM. Thi s addr ess 
space is accessed by placing a low input on the SEM pin 
(which acts as a chip select forthe semaphore flags) and using 
the other control pins (Address, OE, and R/W) as they would 
be used in accessing a standard static RAM. Each of the flags 
has a unique address which can be accessed by either side 
through the address pins A 0 -A 2 . When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table II). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to aone for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor 
communications. (A thorough discussion on the use of this 
feature follows shortly.) A zero written into the same location 
from the other side will be stored in the semaphore request 
latch for that side until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output register when that side’s 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the 
semaphore in order to guarantee that no system level 
contention will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table II). As an example, assume a 
processor writes a zero in the left port at a free semaphore 
location. On a subsequent read, the processor will verify that 
it has written successfully to that location and will assume 
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control overthe resource in question. Meanwhile, if a processor 
on the right side attempts to write a zero to the same semaphore 
flag it will fail, as will be verified by the fact that a one will be 
read from that semaphore on the right side during a subsequent 
read. Had a sequence of READ/WRITE been used instead, 
system contention problems could have occurred during the 
gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 3. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 


other side’s semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will now stay low 
until its semaphore request latch is written to a one. From this 
it is easy to understand that, if a semaphore is requested and 
the processorwhich requested it no longer needs the resource, 
the entire can hang up until a one is written into that semaphore 
request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 


TABLE I — NON-CONTENTION READ/WRITE CONTROL 


Left or Right Port (1) 

Function 

R/W 

CE 

SEM 

OE 

Do-7 

X 

H 

H 

X 

Z 

Port Disabled and in Power Down Mode 

H 

H 

L 

L 

DATAout 

Data in Semaphore Flag Output on Port 

X 

X 

X 

H 

z 

Output Disabled 


H 

L 

X 

DATAin 

Port Data Bit DO Written Into Semaphore Flag 

H 

L 

H 

L 

DATAout 

Data in Memory Output on Port 

L 

L 

H 

X 

DATAin 

Data on Port Written Into Memory 

X 

L 

L 

X 

— 

Not Allowed 
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NOTE: 

1. Aol = Aiol*Aor-Aior 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
Low-to-High transition. 


TABLE II — EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE (1) 


Function 

Do - D7 Left 

Do - D 7 Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes “0” to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes “0” to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes “1”to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0” to Semaphore 

1 

0 

No change. Left side has no write access to semaphore 

Right Port Writes “1 ” to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes “I "to Semaphore 

1 

1 

Semaphore free 

Right Port Writes “0” to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes “1”to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0” to Semaphore 

0 

1 

Left port has semaphore token 

Left Port Writes “1 ” to Semaphore 

1 

1 

Semaphore free 
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NOTE: 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-Some examples 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT71342’s dual-port 
RAM. Say the 4K x 8 RAM was to be divided into two 2K x 8 
blocks which were to be dedicated at any one time to servicing 
either the left or right port. Semaphore 0 could be used to 
indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of the memory. 

To take a resource, inthis example the lower 2Kof dual-port 
RAM, the processor on the left port could write and then read 
a zero into Semaphore 0. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 2K. Meanwhile, 
the right processor would attempt to perform the same function. 
Since this processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 
response to the zero it had attempted to write into Semaphore 
0. At this point, the software could choose to try and gain 
control of the second 2K section by writing, then reading a zero 
into Semaphore 1 . If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 


L PORT 

SEMAPHORE 
REQUEST FLIP FLOP 


Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to by any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interlaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was “off limits” to 
the CPU , both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both processors 
can access their assigned RAM segments at full speed. 

Another application is in the area of complex data structures. 
In this case, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a data structure. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 


R PORT 

SEMAPHORE 
REQUEST FLIP FLOP 



Figure 3. IDT71342 Semaphore Logic 
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ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 

Commercial Only \ 

V Speed in Nanoseconds 

Low Power 
Standard Power 

32K (4K x 8-Bit) Dual-Port RAM w/ Semaphore 
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HIGH SPEED 
36K (4K x 9- BIT) 
DUAL-PORT RAM 


ADVANCE 

INFORMATION 

1DT7014S 

IDT7014L 


FEATURES: 

• High-speed access 

— Military: 20/25/35/45ns (max.) 

— Commercial: 15/20/25/35ns (max.) 

• Low-power operation 

— IDT7014S 

Active: 375mW (typ.) 

Standby: 5mW (typ.) 

— IDT7134L 

Active: 375 mW (typ.) 

Standby: 1 mW (typ.) 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7014 is an extremely high-speed 4K x 9 dual-port 
static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstand 
contention when both sides simultaneously access the same 
dual-port RAM location. 

The IDT701 4 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. An automatic power down feature, controlled 
by C E , permits the on-chip circuitry of each port to enter a very 
low standby power mode. 

The IDT 7014 utilities a 9-bit wide data path to allow for 
control and parity bits at the user's option. This feature is 
especiall useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT’s BiCEMOS™ high-performance 
technology, these dual-ports typically operate on only 375mW 
of power at maximum access times as fast as 15ns. Low- 
power (L) versions offer battery backup data retention 
capability, with each port typically consuming 300pW from a 
2 V battery. 

The I DT7014 is packaged on a 52-pin LCC or 52-pin PLCC. 
Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 




BCEMOS is a trademark o( Integrated Device Technology, Inc. 
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©1990 Integrated Device Technology, Inc. 
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Integrated Device Technology, Inc. 


HIGH-SPEED 
4Kx 16 DUAL-PORT 
STATIC RAM 


PRELIMINARY 

IDT7024S/L 


FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT7024S 
Active: — mW (typ.) 

Standby: — mW (typ.) 

— IDT7024L 
Active: — mW (typ.) 

Standby: — mW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 

• IDT7024 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 


more than o ne dev ice 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 84-pin PGA, quad flatpack and PLCC 

DESCRIPTION: 

The IDT7024 is a high-speed 4K x 1 6 dual-port static RAM. 
The IDT7024 is designed to be used as a stand-alone 64K-bit 
dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 32-bit-or-more word systems. Using the IDT 


FUNCTIONAL BLOCK DIAGRAM 


CEMOS is a trademark of Integrated Device Technology, Inc. 



R/Wr 

UBr 


LBr 

CE r 
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BUSYr 

AgR 
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MASTER/SLAVE dual-port RAM approach in 32-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 


Fabricated using IDT’sCEMOS™ high-performance tech- 
nology, these devices typically operate on only — mW or 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming — mW from a 2V battery. 

The IDT7024 is packaged in plastic as well as ceramic 84- 
pin PGA and 84-pin quad flatpack and PLCC. The military 
devices are processed 100% in compliance to the test meth- 
ods of MIL-STD-883, Method 5004. 


PIN CONFIGURATIONS 


INDEX 2 2 2 2 S' So § Sis> 8 illisi§l 2 li i 
v .nnnnnnnnL3Qn,ELnnQriajnn 

/ 11 10 9 87 65 43 2 1 84 83 82 81 80 79 78 77 

i/o 8 l □ 


< < 

nn 


I/09L C 
1/OioL C 

I/0 1 1 L c 

I/O12L C 

I/O 13L E 

GND C 

l/Oi4L C 

I/Oisl C 
Vcc C 
GND C 

I/O OR C 
I/O 1R C 24 
I/O 2R C 25 
VCC C 26 
I/03R C 27 
I/O4R C 28 


29 


I/O SR C 

1/OsR C 30 
I/O 7 R C 31 
I/O 8R C 32 


IDT7024 


33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 

□ u u u u u au cru'D un uuttuu au nr 

itccciiiriiQirB; cr q cr era: cr 


74 

□ 

A7L 

73 

□ 

A6L 

72 

□ 

A5L 

71 

□ 

A4L 

70 

□ 

A3L 

69 

□ 

A2L 

68 

□ 

Ail 

67 

□ 

Aol 

66 

□ 

INTl 

65 

□ 

BUSYl 

64 

□ 

GND 

63 

□ 

M/S 

62 

□ 

BUSYr 

61 

□ 

INTr 

60 

□ 

Aor 

59 

□ 

Air 

58 

□ 

A2R 

57 

□ 

A3R 

56 

□ 

A4R 

55 

□ 

Asr 

54 

□ 

A6R 


wall 


SOOOOO oolo 


, ^.^ILHICOlCO 

■ S lSioIzjI-j 

■ Ico 


cr dc cr 5 cr 


Z< < 


PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (Continued) 


63 

61 

60 

58 

55 

54 

51 

48 

46 

45 

42 

I/O 7L 

I/O SL 

I/0 4L 

I/02L 

I/O 0L 

OEl 

SEMl 

l^l 

A11L 

AlOL 

A7L 

66 

64 

62 

59 

56 

49 

50 

47 

44 

43 

40 

I/O 10L 

I/O 8L 

I/O6L 

I/O 3 L 

I/O 1L 

UBl 

CEL 

NC 

AgL 

A8L 

A5L 

67 

65 



57 

53 

52 



41 

39 

I/O 1 1 L 

I/O 9L 



GND 

Vcc 

R/W|_ 



A6L 

A4L 

69 

68 








38 

37 

I/O 13L 

I/O 12L 








A3L 

A2L 

72 

71 

73 






33 

35 

34 

I/O 15L 

I/O 14L 

Vcc 






BUSYl 

Aol 

INTl 

75 

70 

74 






32 

31 

36 

I/O OR 

GND 

GND 



IDT7024 


GND 

M/S 

An 

76 

77 

78 






28 

29 

30 

I/O 1 R 

I/O 2R 

Vcc 






Aor 

INTr 

BUSYr 

79 

80 








26 

27 

I/O 3R 

I/O4R 








A2R 

Air 

81 

83 



7 

11 

12 



23 

25 

I/O 5R 

I/O7R 



GND 

GND 

SEMr 



A5R 

A 3 R 

82 

1 

2 

5 

8 

10 

14 

17 

20 

22 

24 

I/O 6R 

1/OgR 

I/Oior 

I/O13R 

l/Ol5R 

R/Wr 

UBr 

Aiir 

A8R 

A6R 

A4R 

84 

3 

4 

6 

9 

15 

13 

16 

18 

19 

21 

I/O 8R 

I/O 1 1 R 

I/O 12R 

I/O 14 R 

OEr 

LBr 

CEr 

N/C 

AlOR 

A9R 

A7R 


ABC DEFG H J KL 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


84-PIN PGA 
TOP VIEW 


2740 drw 03 


PIN NAMES 


Left Port 

Right Port 

Names 

CEL 

CEr 

Chip Enable 

R/Wl 

R/Wr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

Aol- A'il 

CC 

< 

1 

oc 

0 

< 

Address 

l/OOL - I/015L 

l/OOR - I/O 15 R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

Dbl 

UBr 

Upper Byte Select 

LBl 

LBr 

Lower Byte Select 

INTl 

INTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 


2740 tbl 18 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs* 1 * 

Outputs 

Mode 

CE 

R/W 

OE 

Ub 

LB 

SEM 

l/Oa-15 

I/O 0-7 

H 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected: Power Down 

X 

X 

mm 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected: Power Down 

L 

L 

mm 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

L 

L 

mm 

H 

L 

H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

L 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 

L 

H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

L 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

L 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTE: 2740 tbl 01 

1. Aoi — Am * Aor — AnR 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 

UB 

LB 

SEM 

1/08-15 

I/O 0-7 

H 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

X 

H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

H 

-T 

X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

X 


X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

X 

L 

— 

— 

Not Allowed 

L 

X 

X 

mm 

L 

L 

— 

— 

Not Allowed 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2740 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

< 

2 

II 

O 

< 

11 

pF 

COUT 

Output 

Capacitance 

VOUT = 0V 

11 

PF 


NOTE: 2740 « 03 

1. This parameter is determined by device characterization but is not 
production tested. 


2740 tbl 02 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2740 tbl 05 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

CHI 

ESI 


Vcc 

Supply Voltage 

4.5 

m 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5* 1 * 

— 

0.8 

V 


NOTE: 2740 « 06 

1 . ViLS -3.0V for pulse width less than 20ns. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc= 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7024S 

IDT7024L 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current* 5 * 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

im 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

WSM 

VOL 

Output Low Voltaqe 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

V 


2740 6107 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) (Vcc= 5.0V ± io%) 







7024X25 

7024X30 

7024X35 




Test 



COM’L ONLY 

COM’L ONLY 




Symbol 

Parameter 

Condition 

Version 


Ty P . (2) 

Max. 

Typ. (2) 

Max. 

Ty P - (2> 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < Viu, Outputs Open 

MIL. 

9 

■ 

— 

| 


_ 

400 

mA 


Current 

SEM > Vih 


D 


— 



— 

340 



(Both Ports Active) 

f = fMAX <3) 

COM'L. 


■ 

360 



— 







D 


310 



— 



iSBI 

Standby Current 

CEr = CEl> Vih 

MIL 



— 


■ 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


H 


— 



— 

65 



Level Inputs) 

f = fMAX (3) 

COM’L. 

s 

| 

Bl 

■ 

70 

— 

70 






L 


B 



— 

50 


IS 32 

Standby Current 

CELorCER> Vih 

MIL. 






— 

HI 

mA 


(One Port — TTL 

Active Port Outputs Open 



I I 


■ 

- -1 

— 

in 



Level Inputs) 

f = fMAX (3) 

COM’L. 



250 

■ 

250 

— 

240 




SEMr = SEMl> Vih 


D 


220 

B 

215 

— 

210 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

B 


— 



— 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


a 

B 

— 



— 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 


■ 

15 


15 

H Hm 

15 




Vin < 0.2V, f = 0 (4) 




5 


5 


5 




SEMR = SEMl> Vcc - 0.2V 



■ 


■ ■ 


■ 



ISB4 

Full Standby Current 

One Port CEl or 

MIL. 


■ 

■ 

■ 


■ 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 



ES 


. : ; 

■ 


215 



CMOS Level Inputs) 

SEMR = SEMl> Vcc -0.2V 












Vin > Vcc - 0.2V or 

COM’L 

s 

■ 

230 

■ 

230 

■ 

220 




Vin < 0.2V 



■ 


■ 


1 





Active Port Outputs Open, 


L 

' 

190 


190 


180 




f = fMAX (3) 





■ ■ 


■ 




NOTES: 27406108 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAx, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions’ 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc £ 1 .0V input leakages are undefined. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) (Continued) (Vcc = 5.0V ± 10%) 







7024X45 

7024X55 

7024X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ. (2) 

Max. 

Typ- (2) 

Max. 

5 

d 

£ 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL. 

a 

| 



395 

■ — 

390 

mA 


Current 

SEM > Vih 


i 




335 

— 

330 



(Both Ports Active) 

t = fMAX (3) 

COM’L. 

s 

n 



335 


| 






L 




285 

1 



ISBI 

Standby Current 

CEL = CEr> Vih 

MIL. 

a 


85 


85 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


9 


65 


65 

— 

65 



Level Inputs) 

f = fMAX (3 > 

COM'L. 

s 


70 

| 

70 

■ 

B 






L 


50 


50 




ISB2 

Standby Current 

CEr or CEl> Vih 

MIL. 

a 




290 

— 

pa 

mA 


(One Port — TTL 

Active Port Outputs Open 


a 




250 

— 

m 



Level Inputs) 

f = fMAX (3) 

COM’L. 

s 



— 

240 


feiSBi 




SEMr - SEMl> Vih 


L 



— 

210 


H 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 


30 


30 

— 

30 

mA 


(Both Ports — All 

CEr > Vcc -0.2V 


i 


10 

1 

10 

— 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 



15 


15 






VlN < 0.2V, f = 0 (4) 

SEMr = SEMls Vcc - 0.2V 



■ 

5 

B 

5 

B 

1 


ISB4 

Full Standby Current 


MIL. 


__ 

260 


260 


260 

mA 


(One Port — All 

■aaeriB!!? ‘iBK 











CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 



a 

215 


215 

1 

215 




Vin > Vcc - 0.2V or 

COM’L. 



220 


220 






Vin < 0.2V 

Active Port Outputs Open, 




180 

g 

180 

g 





f = fMAX (3 > 


■ 









NOTES: 2740 4)108 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions’ 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc <; 1 .0V input leakages are undefined. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(VLC = 0.2V, VHC = VCC - 0.2V) 


Symbol 

Parameter 

Test Condition 

Min. 

d. 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2 V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

MIL 

— 

— 

4000 

pA 



Vin > Vhc or < Vlc 

COM’L. 

— 

— 

1500 


tCDR <3) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


NOTES: 2740ibira 

1. Ta = +25°C, Vcc = 2V 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 


Vcc 


CE 


ZZZZZZZZ^ 


4.5V 
tCDR - 


1 


•DATA RETENTION MODE 
Vdr * 2V 


Vdr 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2740 fol 10 


j- 4.5 V 


k— tR > 


J VlH ^ 

F \\\\\\\\\\\\\ 


2740 drw 04 


DATA out 


5V 


BUSY 

INT 


±:30pF* 


12500 


DATAour- 


7/7 2740 drw 05 

Figure 1. Output Load 


775fl< =:5pF* 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 


* Including scope and jig. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {4) 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. | Max. 


Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

IRS 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 


tACE 

Chip Enable Access Time (3) 

— 

25 

— 

30 

— 

35 

KM 

tABE 

Byte Enable Access Time* 3 ) 

— 

25 

— 

30 

— 

35 

E 

tAOE 

Output Enable Access Time 

— 

13 

— 

15 

— 

20 

mm 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output Low Z Time* 1, 2 ' 

3 

— 

3 

— 

3 

— 


tHZ 

Output High Z Time* 1, 2) 

— 

15 

— 

15 

— 

15 

KM 

tPU 

Chip Enable to Power Up Time <2) 

0 

— 

0 

— 

0 

— 

SfM 

tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

— 

50 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

12 

— 

15 

— 

15 

— 



Symbol 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL ONLY 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 


tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

IS 

tACE 

Chip Enable Access Time* 3 * 

— 

45 

— 

55 

— 

70 

us 

tABE 

Byte Enable Access Time* 3 ) 

— 

45 

— 

55 

— 

70 

13 

tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 


tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output Low Z Time* 1, 2 ) 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time* 1, 2 * 

— 

20 

— 

25 

— 

30 

mm 

tPU 

Chip Enable to Power Up Time* 2 ) 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 ) 

— 

50 

— 

50 

— 

50 

wm 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 

o 


NOTES: 2740 tbi 11 

1 . Transition is measured ±500mV from low or high impedance voltage with load (figures 1 and 2). 

2. This parameter is guaranteed but not te sted. 

3. To access RAM, CE = L, IJB or LB = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES (5) 



NOTES: 

1 . Timing depends on which signal is asserted last, OE, CE, LB, or UB. 

2. Timing depends on which signal is de-asserted firs CE, OE, LB, or UB. 

3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and master-slave 
width expansions. 

4. Start of valid data depends on which timing becomes effective last tABE, tAOE, tACE, tAA or tBDD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 



2740 drw 08 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE {5) 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 


tEW 

Chip Enable to End of Write* 3 ) 

20 

— 

25 

— 

30 

— 


tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 


tAS 

Address Set-up Time* 3 ) 

0 

— 

0 

— 

0 

— 

19 

tWP 

Write Pulse Width 

20 

— 

25 

— 

30 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tDW 

Data Valid to End of Write 

15 

— 

20 

— 

25 

— 


tHZ 

Output High Z Time* 1 ■ 2) 

— 

15 

— 

15 

— 

15 


tDH 

Data Hold Time* 4 ' 

0 

— 

0 

— 

0 

— 


twz 

Write Enable to Output in High Z* 1, 2) 

— 

15 

— 

15 

— 

15 


tow 

Output Active from End of Write* 1,2, 4 ) 

0 

— 

0 

— 

0 

— 

MB 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

pi 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 



Symbol 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL. ONLY 

Unit 

Min. 1 Max. 

hiibi 

BMSBBMBI 

1 WRITE CYCLE 

twc 

Write Cycle Time 

45 

— 

55 

— 

70 

— 

MB 

tEW 

Chip Enable to End of Write* 3 ) 

40 

— 

45 

— 

50 

— 


tAW 

Address Valid to End of Write 

40 



45 



50 



MB 

tAS 

Address Set-up Time* 3 ) 

0 

— 

0 

— 

0 

— ' 

MB 

tWP 

Write Pulse Width 

35 



40 

— 

50 



BUB 

tWR 

Write Recovery Time 

0 



0 

__ 

0 



Bff 

tDW 

Data Valid to End of Write 

25 



30 



40 




tHZ 

Output Hiqh Z Time* 1 • 2 * 



20 



25 



30 

BUB 

tDH 

Data Hold Time* 4 * 

0 



0 



0 



MB 

twz 

Write Enable to Output in Hiqh Z* 1,2 ) 



20 



25 



30 

BIB 

tow 

Output Active from End of Write* 1,2, 4 ) 

0 



0 



0 



MB 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 


tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

MB 


NOTES: 2740ibii2 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed butnot te sted. 

3. To access FIAM, CE = L, UB or LB = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tew time. 

4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING* 1 ’ 3>5>8) 


ADDRESS 


OE 


CE 


UB or LB 


R/W 


DATAout 


-C 


DATA in 




twc ■ 


1 


1 


-tAS< 6 '- 




-tAW- 


tWP 


twz- 


-tDW- 


T 


7T 


t WR 


I 


-tow- 


-tDH- 


-tHZ- 


\ (4> ) 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE, UB, LB CONTROLLED TIMING* 1 ’ 3 ’ 5 ’ 8 * 


ADDRESS 


CE 


UB or LB 


R/W 


DATA in 


I 


-tA^ 6 > 


1 


\ 


-twc ■ 


I 


-tAW 


-tEW< 2 > 


T 

tWR (7) 


-tDW- 


/ 


-t DH- 


NOTES: 

1. R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp]_of a low U B or LB and a low CE and a low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringjhis period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tDw) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE* 1 ' 


A °- A2 VALID ADDRESS XXX valid address X X>sXX 


SEM 

DATAo 

R/W 


-tAW ■ 




tAS 




h tWR- 


-t AA 




tDW 


tSOPh 


DATAin VALID 


FtWP- 


* 




-tDH- 


-tSWRD- 


tACE 


DATAout \ 

VALID / 


t AOE 




Write Cyde 

NOTE: 

1 . Cf =Hfor the duration of the above timing (both write and read cyde). 


■Read Cyde - 


tOH 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION 0 ’ 3 * 4 ) 




NOTES: _ 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A" may be either left or right port. “BJJs th e opp osite port from "A”_ 

3. This parameter is measured from R/Wa or SEMa going high to R/Wb or SEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (6) 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. | 

Max. | 

Min. | 

Max. | 

Min. | 

Max. | 


tBAA 

BUSY Access Time to Address 

— 

25 

— 

30 

— 

35 


tBDA 

BUSY Disable Time to Address 

— 

20 

— 

25 

— 

30 


tBAC 

BUSY Access Time to Chip Enable or Byte Enable 

— 

20 

— 

25 

— 

30 


tBDC 

BUSY Disable Time to Chip Enable or Byte Disable 

— 

17 

— 

20 

— 

25 


tAPS 

Arbitration Priority Set-up Time' 2 ’ 

5 

— 

5 

— 

5 

— 

IHI 

tBDD 

BUSY Disable to Valid Data (S) 

— 

Note 3 

— 

Note 3 

— 

Note 3 


BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write' 4 ’ 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY' 5 ’ 

17 

— ■ 

20 

— 

25 

— 


| PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay' 7 ’ 

— 

50 

— 

55 

— 

60 


tDDD 

Write Data Valid to Read Data Delay' 7 ’ 

— 

35 

— 

40 

— 

45 



Symbol 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL. ONLY 

Unit 

Min. I 

Max. 


Max. 

BTTMI 

Max. 


tBAA 

BUSY Access Time to Address 

— 

35 

— 

45 

_ 

45 


tBDA 

BUSY Disable Time to Address 

— 

30 

— 

40 

— 

40 


tBAC 

BUSY Access Time to Chip Enable or Byte Enable 

— 

30 

— 

40 

— 

40 


tBDC 

BUSY Disable Time to Chip Enable or Byte Disable 

— 

25 

_ 

35 

— 

35 


tAPS 

Arbitration Priority Set-up Time' 2 ’ 

5 

— 

5 

— 

5 



H!9 

tBDD 

BUSY Disable to Valid Data' 5 ’ 

— 

Note 3 

— 

Note 3 

— 

Note 3 

BBB 

BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write' 4 ’ 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY' 5 ’ 

25 

— 

25 

— 

25 

— 


PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay' 7 ’ 

— 

70 

— 

80 

— 

95 


tDDD 


— 

55 

— 

65 

— 

80 



NOTES: _ 2740foii3 

1 . Port-to-port delay through RAM cells from writing port to reading port, refer to ’Timing Waveform of Read With BUSY (M/S = H)’. 

2. To ensure that the earlier of the two ports wins, 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "x" is part numbers indicates power rating (S or L). _ 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = L)". 































































































































IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (2) (M/S = H) 



■« twc ► 


ADDRr y 

^ MATCH y 

< 



k twp ► 


RAVr 

\ 

X 

/ 


t DH 



DATA in R 


> 

^ VALID 


< 

tAPS (1) 







ADDRl y 



MATCH 



LA 



|*-t BDA *j 

tBDD 

BUSY l x 

' — 


X 



tWDD * 



DATA out L 

y 

^/AUD 


■* 1 ddd (3) 



NOTES: 2740drw13 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY {1 ’ 2) (M/S~ = L) 


ADDRr 


R/Wr 


DATA in R 


ADDRl 


DATA out L 


X 


NO TES: 

1 . BUSY input equals H for the writing port. 

2. CEl = CEr = L 


-twc- 


MATCH 


X 



k 1 wp *\ 

\ 

K X 



k 1 dw 4* — Ht dh 


) 

< VALID X 




X 


MATCH 



1 WDD ► 



> 

^VALID 


1 DDD ► 



TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING (1) (M/S = H) 


ADDR -a- 
and -B" 



ADDRESSES MATCH 




WAVEFORMJDF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING (1) (M/S = H) 


addr-a- y 

^ address "N" y 




t aps (2) 


addr-b- y 

^ MATCHING ADDRESS "N" 



f* — t baa *| 


[*• t BDA — ►! 


BUSY -B- ^ 

\ / 

/ 

2740 drw 17 


NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port "B" is the port opposite from “A". 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) 


INTERRUPT TIMING 




Address Set-up Time 


Write Recovery Time 


Interrupt Set Time 


Interrupt Reset Time 


IDT7024X25 IDT7024X30 IDT7024X35 

COM’L ONLY COM’L ONLY 


Max. Min. Max. 






Symbol 


INTERRUPT TIMING 


NUlb: 

1 . V in part numbers indicates power rating (S or L). 


WAVEFORM OF INTERRUPT TIMING {1) 


IDT7024X45 IDT7024X55 IDT7024X70 

MIL. ONLY 

Min. I Max. Min. I Max. Min. | Max. Unit 


tAS 

Address Set-up Time 

tWR 

Write Recovery Time 

tINS 

Interrupt Set Time 

tINR 

Interrupt Reset Time 



twc 

INTERRUPT SET ADDRESS (2) 



NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port “B” is the port opposite from “A”. 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG (1) 


[ Left Port 

| Right Port 


R/Wl 

CEl 

OEl 

Aol-Aiil 


R/Wr 

CEr 

OEr 

Aor-Aiir 

ESI 

Function 

L 

L 

X 

FFF 

mm 

X 

X 

X 

X 

L< 2 > 

Set Right INTr Flag 

X 

X 


X 

mm 

X 

L 

L 

FFF 

h< 3 > 

Reset Right INTr Flag 

X 

X 

X 

X 

|_(3) 

L 

L 

mm 

FFE 

X 

Set Left ]NTl Flag 

X 

L 

L 

FFE 

H <2) 

X 

X 

1 x 

X 

X 

Reset Left INTL Flag 


NOTES: 2740 tbl 15 

1. Assumes BUSYl = BUSYr = H. 

2. If BUSYl = L, then no change. 

3. If BUSYr = L, then no change. 


TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Outputs 

Function 

CEL 

CEr 

Aol-Aiil 

Aor-Aiir 



BUSYl (1) 

BUSYr (1) 

X 

X 

NO MATCH 

H 

H 

Normal 

H 

X 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write Inhibit* 3 * 


NOTESj 2740 tbl 16 

1 . Pins BUSYl and BUSYr are both outputs when the part is conf igured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7024 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inp uts to t he op posite port became stable after 

the address and enable inputs of this port. If tAPS is not met, either BUSYl or BUSYR = Low will result. BUSYl and BUSYr outputs cannot be low 
simultaneouly. 

3. Writes to the left port ar e intern ally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE (1) 


Functions 

Do - Di5 Left 

Do - Dis Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes ”0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1 " to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 


NOTE: 2740 tbl 17 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT7024. 
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HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2740 drw 20 


Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7024 RAMs. 


FUNCTIONAL DESCRIPTION 

The IDT7024 provides two ports with separate controi, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7024 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or messagecenter) is assigned to each port. 
The left port interrupt flag (INTi) is set when the right port 
writes to memory location FFE (HEX). The left port clears the 
interrupt by reading address location FFE. Likewise, the right 
port interrupt flag (INTr) is set when the left port writes to 
memory location FFF (HEX) and to clear the interrupt flag 
(INTr), the right port must read the memory location FFF. The 
message (16 bits) at FFE or FFF is user-defined. If the 
interrupt function is not used, address locations FFE and FFF 
are not used as mail boxes, but as part of the random access 
memory. Refer to Table I for the interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for ail 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logician be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput p in. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7024 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7024 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7024 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the masterjDefore the actual write pulse 
can be initiated with eitherthe R/W signal orthe byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 
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SEMAPHORES 

The IDT7024 is an extremely fast dual-port 4K x 1 6 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7024 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7024's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resou rces 
to be allocated in varying configurations. The IDT7024 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation.” In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 


right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7024 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO- A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7024’s dual-port 
RAM. Say the 4K x 1 6 RAM was to be divided into two 2K x 
16 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of 
dual-port RAM, the processor on the left port could write and 


then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 2K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed, 

Another application is in the area of complex data struc- | Pfl| 
tures. In this case, block arbitration is very important. Forthis Wgm 
application one processor may be responsible for building and UH 
updating a data structure. The other processorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


Do — fo 
WRITE ■ 


SEMAPHORE 

READ 


SEMAPHORE 
REQUEST FLIP FLOP 



Do 

WRITE 


SEMAPHORE 

READ 
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Figure 4. IDT7024 Semaphore Logic 


ORDERING INFORMATION 


IDT XXXXX 


999 


Device 

Type 


Power Speed Package Process/ 



Temperature 

Range 







Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

G 84-pin PGA 

J 84-pin PLCC 

F 84-pin Flatpack 


25 

30 

35 

45 

55 

70 


Commercial Only ^ 
Commercial Only 


> Speed in Nanoseconds 


Military Only 


S Standard Power 

L Low Power 


7024 64K (4K x 1 6) Dual-Port RAM 


2740 dr* 22 
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Integrated Device Technology, Inc. 


HIGH-SPEED 

8K x 8 DUAL-PORT 

STATIC RAM 

PRELIMINARY 

IDT7005S/L 





FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55ns (max.) 

• Low-power operation 

— IDT7005S 

Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT7005L 

Active: 500mW (typ.) 

Standby: ImW (typ.) 

• IDT7005 easily expands data bus width to 16 bits or 
more using the Master/Slave select when cascading 
more than o ne dev ice 

• M/S = H for BUSY output flag on Master 


M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

DESCRIPTION: 

The IDT7005 is a high-speed 8K x 8 dual-port static RAM. 
The IDT7005 is designed to be used as a stand-alone 64K-bit 
dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 16-bit-or-more word systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 16-bit or wider 
memory system applications results in full-speed, error-free 


FUNCTIONAL BLOCK DIAGRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 

operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic powerdown feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 500mW or 

PIN CONFIGURATIONS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500pW from a 2 V battery. 

The IDT7005 is packaged in plastic as well as ceramic 68- 
pin PGA and 68-pin quad flatpack, LCC and PLCC. The 
military devices are processed 1 00% in compliance to the test 
methods of MIL-STD-883, Method 5004. 



LCC/PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (Continued) 


11 


51 

50 

48 

46 

44 

42 

40 

38 

36 



A5L 

A4L 

A 21 

Aol 

BUSYl 

M/S 

INTr 

Air 

A3R 


10 

53 

52 

49 

47 

45 

43 

41 

39 

37 

35 

34 

A7L 

AeL 

A3L 

Ail 

INTl 

GND 

BUSYr 

A OR 

A2R 

A4R 

A5R 

09 

55 

A<5L 

54 

Asl 








32 

A7R 

33 

A6R 

08 

57 

Aiil 

56 

Aiol 








30 

A9R 

31 

Asr 

07 

59 

Vcc 

58 

Al2L 








28 

AllR 

29 

AlOR 

06 

61 

NC 

60 

NC 



IDT7005 

8K x 8 DPR 

IM KQ.PIM 



26 

GND 

27 

Al2R 

05 

63 

SEMl 

62 

CEl 








24 

NC 

25 

NC 

04 

65 

OEl 

64 

R/Wl 








22 

SEMr 

23 

CEr 

03 

67 

I/O 0L 

66 

NC 








20 

OEr 

21 

R/Wr 

02 

68 

I/O 1L 

1 

I/O 2L 

3 

I/04L 

5 

GND 

7 

I/Otl 

9 

GND 

ii 

I/O 1R 

13 

Vcc 

15 

I/04R 

18 

I/O 7R 

19 

NC 

01 


2 

I/O 3L 

4 

I/O 51 

6 

I/O 6L 

8 

Vcc 

10 

I/O OR 

12 

I/O 2R 

14 

I/03R 

16 

I/O 5R 

17 

I/O 6R 



A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 


NOTES: 

1. All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 68-PIN PGA 

TOP VIEW 



PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enable 

R/Wl 

R/Wr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

Aol - A 12 L 

AOR- A 12 R 

Address 

l/OOL - I/07L 

l/OOR - I/07R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

InTl 

InTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 


2738 tbl 18 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs* 1 * 

Outputs 

Mode 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

X 

X 

H 

Hi-Z 

Deselected: Power Down 

L 

L 

mm 

H 

DATAin 

Write to Memory 

L 

H 

L 

H 

DATAout 

Read Memory 

X 

X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2738 tbl 01 

1. AoL — Al2L * Aor — Al2R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 


I/O07 

H 

H 

L 

L 

DATAout 

Read Data in Semaphore Flag 

H 

_y 

X 

L 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

— 

Not Allowed 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2738 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 ,0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

ViN = ov 

11 

pF 

COUT 

Output 

Capacitance 

VOUT = 0V 

11 

PF 


NOTE: 2738 tbl 03 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 


2738 tbl 05 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

wm 

Vcc 

Supply Voltage 

4.5 


5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2738 tbl 06 

1 . Vn> -3.0V for pulse width less than 20ns. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7005S 

IDT7005L 

Unit 

Min. 

Max. 

Min. 

Max. 

|ILI| 

Input Leakage Current* 5 * 

VCC - 5.5V, VlN - 0V to VCC 

— 

10 

— 

5 

>A 

mam 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

m 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

0.4 

— 

0.4 

mm 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

V 


2738 IN 07 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 







7005X35 




Test 



COM’L ONLY 


Symbol 

Parameter 

Condition 

Version 


Ty P - (2) 

Max. 

Unll 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL. 



— 

mA 


Current 

SEM > Vih 




— 



(Both Ports Active) 

f = fMAX* 3 * 

COM’L. 

S 

| 

340 






L 


290 


ISB 1 

Standby Current 

CEr = CEl> Vih 

MIL. 


m 


mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 







Level Inputs) 

f = fMAX* 3 * 

COM’L. 

S 

— ' 

70 






L 

— 

50 


ISB2 

Standby Current 

CEl or CEr> Vih 

MIL. 


— 

— 

mA 


(One Port — TTL 

Active Port Outputs Open 



— 

— 



Level Inputs) 

f = fMAX* 3 * 

COM’L. 

S 

— 

240 




SEMr = SEMl> Vih 


L 

— 

210 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL 



— 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 




10 



CMOS Level Inputs) 

Vin > Vcc - 0.2 V or 

COM’L. 

S 

m 

15 




VlN < 0.2V, f = 0* 4 * 


L 


5 




SEMr = SEMl> Vcc -0.2V 



■ 



ISB4 

Full Standby Current 

One Port CEl or 

MIL. 


■ 


mA 


(One Port — All 

CEr > Vcc - 0.2V 







CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 



■ 





Vin > Vcc - 0.2V or 

COM’L 

S 


220 




VlN < 0.2V 








Active Port Outputs Open, 


L 


180 




f = fMAX* 3 * 



1 





NOTES: 2738 tW 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRc, and using *AC Test Conditions’ 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc 5 1 .0V input leakages are undefined. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Continued) (Vcc = 5.0V ± 10%) 







7005X45 

7005X55 

7005X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

CM 

Q. 

£ 

Max. 

Typ. <2) 

Max. 

Typ.< 2 > 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL 

i 




395 

— 

390 

mA 


Current 

SEM > ViH 


9 




335 

— 

330 



(Both Ports Active) 

f = fMAX <3) 

COM’L. 

s 

1 ■ 


■ 

335 

| 

| 






L 




285 


1 


ISB 1 

Standby Current 

CEl = CEr> Vih 

MIL. 

a 

— 

85 

■ 

85 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


9 

— 

65 


65 

— 

65 



Level Inputs) 

f = fMAX (3) 

COM’L. 

s 

— 

70 

| 

70 

n 

B 






L 

— 

50 


50 

B 



ISB2 

Standby Current 

CEr or CEt> Vih 

MIL. 

a 


290 


wzm 

■ 


mA 


(One Port — TTL 

Active Port Outputs Open 


9 


250 


ESI 


B 



Level Inputs) 

f = fMAX (3) 

COM’L. 

s 

■ 

240 


240 






SEMr = SEMl> Vih 


L 

1 

210 

B 

210 

1 



ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 

— 

30 


30 

— 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


9 

— 

10 

B 

10 

— 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

s 


15 


15 






Vin < 0.2V, f = 0 (4) 

SEMr = SEMl> Vcc - 0.2V 


L 

■ 

5 

H 

5 

H 

1 


ISB4 

Full Standby Current 


MIL. 

a 

■ 

260 


260 


260 

mA 


(One Port — All 

MaiEESS&Wmm 


9 

1 




H 




CMOS Level Inputs) 

SEMr » SEMl> Vcc - 0.2V 


9 


215 

1 

215 

■ 

215 




Vin > Vcc - 0.2V or 

COM’L. 

s 

■ 

220 

Bl 

220 


___ 




Vin < 0.2V 

Active Port Outputs Open, 


L 


180 


180 

■ 

■ 




f = fMAX (3) 








■ 



NOTES: 2738 tbl 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency ot read cycle of 1/tRC, and using "AC Test Conditions' 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc S 1 OV input leakages are undefined. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(VLC = 0.2V, VHC = Vcc - 0.2V) 


Parameter Test Condition Min. Typ. (1) 


Vcc = 2 V | 2.0 

CE > Vhc MIL. 

Vin > Vhc or < Vlc COM'L. 


NOTES: 

1. Ta = +25°C, Vcc = 2V 

2. tRC = Read Cyde Time 

3. This parameter is guaranteed but not tested. 


Symbol 

Parameter 

Vdr 

Vcc for Data Retention 

ICCDR 

Data Retention Current 

tCDR (3) 

Chip Deselect to Data Retention Time 

tR< 3 > 

Operation Recovery Time 



DATA RETENTION WAVEFORM 



2738 drw 04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 

2738 toll 0 



Including scope and jig. 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 






























IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (4) 


Symbol 

Parameter 

IDT7005X35 

COM’L ONLY 

Unit 

Min. 


Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 

— 

191 

tAA 

Address Access Time 

— 

35 


tACE 

Chip Enable Access Time* 3 * 

— 

35 

991 

tAOE 

Output Enable Access Time 

— 

20 

Bl 

tOH 

Output Hold from Address Change 

3 

— 


tLZ 

Output Low Z Time* 1 • 2 * 

3 

— 


tHZ 

Output High Z Time* 1, 2) 

— 

15 


tPU 

Chip Enable to Power Up Time* 2 * 

0 

' — 

KM 

tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

m 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 



Symbol 

Parameter 

IDT7005X45 

IDT7005X55 

IDT7005X70 
MIL ONLY 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

99 

tAA 

Address Access Time 

— 

45 

— 

55 

■ — 

70 

99 

tACE 

Chip Enable Access Time* 3 * 

— 

45 

— 

55 

— 

70 


tAOE 

Output Enable Access Time 

— 

25 

_ 

30 

— 

35 

m i 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output Low Z Time* 1, 2 * 

5 

— 

5 

— 

5 

— 


tHZ 

Output High ZTime* 1,2 * 

— 

20 

— 

25 

— 

30 

99 

tPU 

Chip Enable to Power Up Time* 2 * 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

— 

50 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 

KW 


NOTES: 2738 tbi 1 1 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarant eed b ut not tested. 

3. To access RAM, CE = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES (5) 



NOTES: 

1 . Timing depends on which signal is asserted last, OE or CE_. 

2. Timing depends on which signal is de-asserted first CE or OE. 

3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and master-slave 
width expansions. 

4. Start of valid data depends on which timing becomes effective last tABE, Iaoe, tACE, tAA or tBDD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 


CE 

Icc 

I SB 







2738 drw 08 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 


Symbol 

Parameter 

IDT7005X35 

COM'L ONLY 

Unit 

| Min. | 

Max. 1 

WRITE CYCLE 


twc 

Write Cycle Time 

35 

tEW 

Chip Enable to End of Write* 3 ’ 

30 

tAW 

Address Valid to End of Write 

30 

tAS 

Address Set-up Time* 3 ’ 

0 

tWP 

Write Pulse Width 

30 

tWR 

Write Recovery Time 

0 

tDW 

Data Valid to End of Write 

25 

tHZ 

Output High Z Time* 1, 2 ’ 

— 

tDH 

Data Hold Time* 4 ’ 

0 

twz 

Write Enable to Output in High Z* 1, 2 ’ 

— 

tow 

Output Active from End of Write* 1, 2 ’ 4 ’ 

0 

tSWRD 

SEM Flag Write to Read Time 

10 

tSPS 

SEM Flag Contention Window 

10 




IDT7005X45 


Min. I Max. 


twc 

Write Cycle Time 

tEW 

Chip Enable to End of Write* 3 ’ 

tAW 

Address Valid to End of Write 

tAS 

Address Set-up Time* 3 ’ 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tDW 

Data Valid to End of Write 

tHZ 

Output Hiqh Z Time* 1, 2 ’ 

tDH 

Data Hold Time* 4 ’ 

twz 

Write Enable to Output in Hiqh Z* 1, 2) 

tow 

Output Active from End of Write* 1, 2 ' 4 ’ 

tSWRD 

SEM Flag Write to Read Time 

tSPS 

SEM Flag Contention Window 


IDT7005X55 


Max. 


IDT7005X70 
MIL. ONLY 


Max. 



NOTES: 2738 tbl 12 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarant eed b ut not tested. 

3. To access RAM, CE = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tEW time. 

4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0 >3>5 ’ 8) 



2738 drw 09 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING 0 >3>5 ’ 8) 


ADDRESS 


CE 


R/W 


DATA in 

2738 drw 10 

NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEw or twP)_of a low C E anda low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringjhis period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is do asserted first. 

8. If OE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + Idw) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tDW. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE {1) 


-t AA 


A0-A2 

SEM 

DATA 0 
R/W 




VALID ADDRESS 




=1 


VALID ADDRESS 


-t AW ■ 




tAS 


1-tWR- 


tDW 


tSOP^ 


( WainVALIE} )- 


4wp- 


<x 


-tDH- 


-tsWRD- 




tACE 


DATAout^y 


VALID 


t AOE 


^Z^ 7//7//////7777 777=^ 


Write Cycle ►p 

NOTE: 

1 . CE = H for the duration of the above timing (both write and read cycle). 


'Read Cyde" 


t OH 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION* 1 ’ 3>4) 



NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. "A" may be either left or right port. "ETjs th e opp osite port from “AL_ 

3. This parameter is measured from R/Wa or SEMa going high to RAVb or SEMb going high. " 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (6) 


Symbol 

Parameter 

IDT7005X35 

COM’L ONLY 

Unit 

| Min. ! 

Max. | 



BUSY Access Time to Address 


BUSY Disable Time to Address 


BUSY Access Time to Chip Enable 


BUSY Disable Time to Chip Enable 


Arbitration Priority Set-up Time* 2 * 


BUSY Disable to Valid Data (S) 


BUSY TIMING (M/S = L) 


BUSY Input to Write (4) 


Write Hold After BUSY (5) 


PORT-TO-PORT DELAY TIMING 


Write Pulse to Data Delay* 7 * 


Write Data Valid to Read Data Delay* 7 * 



IDT7005X45 IDT7005X55 IDT7005X70 



BUSY Access Time to Address 


BUSY Disable Time to Address 


BUSY Access Time to Chio Enable 


BUSY Disable Time to Chip Enable 


Arbitration Priority Set-uo Time* 2 * 


BUSY Disable to Valid Data* 5 * 


BUSY TIMING (M/S = L) 


BUSY Input to Write* 4 * 


Write Hold After BUSY* 5 * 


PORT-TO-PORT DELAY TIMING 


Write Pulse to Data Delay* 7 * 


Write Data Valid to Read Data Delay* 7 * 



NOTES: _ 2738 W13 

1 . Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H)". 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "x" is part numbers indicates power rating (S or L). 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = L)". 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (2) (M/S = H) 



twc H 


ADDRr 

(( MATCH 

< 



k -twp ► 


R/Wr 

\ 

\ 

/ 

* * 

t DH 



DATA in R 


> 

£ VALID 

3 

C 

tAPS (1) 







ADDRl y 

<k 


MATCH 






[*-t bda -*j* — *] 

t BDD 

BUSY l N 






t WDD 



DATA out l 

y 

^/ALID 


■4 1 ddd (3) ► 



NOTES; 2738 dw 13 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (1 ’ 2) (M/S = L) 


-twc- 


ADDRr 

R/Wr 

DATA in R 

ADDRl 

DATA OUT L 


X 


NO TES: 

1 . BUSY input equals H for the writing port. 

2. CEl = CEr = L 


MATCH 


X 



k twp -*\ 

N 

\ yX 



k 1 DW 4* *jt DH 


> 

< ^ X 




X 


MATCH 



1 WDD ► 



> 

^/ALID 


4 1 DDD •> 



TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 



■* tWP w 

\ / 


R/W N 

tWH 


k-4 

tWB 

1, 

M 


BUSY \ 

\ / 

/ 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING (1) (M/S = H) 


ADDR -a- 
and *b* 



ADDRESSES MATCH 




WAVEFORMjOF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING (1) (M/S = H) 


ADDR-a- 


ADDR-B” 


BUSY -B- 


y 

^ ADDRESS "N" 

< 



t aps (2) 


> 

^ MATCHING ADDRESS "N" 



|* 1 BAA ► 


[* 1 BDA — ► 



/ 

/ 

2738 drw 17 


NOTES: 

1. All timing is the same for left and right ports. Port “A" may be either the left or right port. Port “B“ is the port opposite from "A". 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) 


pm 

Parameter 

IDT7005X35 

COM’L ONLY 

Unit 

Min. ! 

Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 


tWR 

Write Recovery Time 

0 

— 


tINS 

Interrupt Set Time 

— 

30 

133 

tINR 

Interrupt Reset Time 

— 

30 



Symbol 

Parameter 

IDT7005X45 

IDT7005X55 

IDT7005X70 
MIL. ONLY 

Unit 

Min. | Max. 

EEMSBM 

Min. | Max. 

| INTERRUPT TIMING j 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ES 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 

— 

35 

— 

40 

' — 

50 

PIP 

tINR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



NOTE: 2738 tbl 14 

1 . "x" in part numbers indicates power rating (S or L). 


WAVEFORM OF INTERRUPT TIMING (1) 




NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port “B” is the port opposite from “A". 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG {1) 


Left Port 

Right Port 


R/Wl 

CEl 

OEl 

A0L-A12L 

INTl 

R/Wr 

CEr 

OEr 

A0R-A12R 

1U9 

Function 

L 

L 

X 

1FFF 

X 

X 

X 

X 

X 

L<2> 

Set Right INTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

1FFF 

h< 3 > 

Reset Right INTr Flag 

X 

X 

X 

X 

|_(3) 

L 

L 

X 

1FFE 

mm 

Set Left INTl Flag 

X 

L 

L 

1 FFE 

h< 2 > 

X 

X 

X 

X 

wm 

Reset Left INTl Flag 


NOTES: 2738 tbl 15 

1 . A ssume s BUSYl = BUSYr = H. 

2. If BUSY l = L, then no change. 

3. If BUSYr = L, then no change. 


TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


| Inputs | 

! Outputs 

Function 

CEl 

CEr 

A0L-A12L 

A 0 R-A 12 R 



BUSYl (1) 

BUSYr (1) 

X 

X 

NO MATCH 

H 

H 

Normal 

H 

X 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write lnhibit <3) 


NOTES : 2738 4)116 

1 . Pins BUSYl and BUSYr are both outputs when the part is conf igured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7005 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address an d enabl e in puts of this port. H if the inp uts to t he op posite port became stable after 

the address and enable inputs of this port. If tAPs is not met, either BUSYl or BUSYr = Low will result. BUSYl and BUSYr outputs cannot be low 
simultaneouly. 

3. Writes to the left port ar e intern ally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE (1) 


Functions 

Do - D7 Left 

Do - D7 Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

. 1 

Left port has semaphore token 

Right Port Writes ’0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes ”1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2738 4)1 17 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7005. 
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2738 drw 20 


Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7005 RAMs. 


FUNCTIONAL DESCRIPTION 

The IDT7005 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7005 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE.high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or messag e ce nter) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port 
writes to memory location 1 FFE (HEX) . The left port clears the 
interrupt by reading address location 1FFE. Likewise, the 
right port interrupt flag (INTr) is set when the left port writes to 
memory location 1 FFF (HEX) and to clear the interrupt flag 
(INTr), the right port must read the memory location 1FFF. 
The message (8 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1 FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Refer to Table I for the interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be usedto stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logician be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput p in. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7005 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7005 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7005 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with the R/W signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM 


SEMAPHORES 

The IDT7005 is an extremely fast dual-port 8K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in fu nction to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7005 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7005's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex, pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7005 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation.” In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
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right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7005 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO- A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide’s output registerwhenthat side’s 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side-is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7005’s dual-port 
RAM. Say the 8K x 8 RAM was to be divided into two 4K x 8 
blocks which were to be dedicated at any one time to servicing 
either the left or right port. Semaphore 0 could be used to 
indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of memory. 

To take a resource, in this example the lower 4K of 
dual-port RAM, the processor on the left port could write and 


then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 4K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 4K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was‘‘ofMimits”to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. Forthis 
applicat ion one processor may be responsible for building and 
updating a data structure. The other processorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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IDT7005S/L 

HIGH-SPEED 8K x 8 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


SEMAPHORE 
REQUEST FLIP FLOP 



Figure 4. IDT7005 Semaphore Logic 


ORDERING INFORMATION 


IDT XXXXX 


999 


Device Power Speed Package Process/ 



Blank 

B 


G 

J 

F 

L68 

35 

45 

55 

70 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 
Compliant to MIL-STD-883, Class B 

68-pin PGA 
68-pin PLCC 


68-pin Flatpack 
68-pin LCC 


Commercial Only j 

Military Only 

Standard Power 
Low Power 


i 


Speed in Nanoseconds 


7005 64K (8K x 8) Dual-Port RAM 
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Integrated Device Technology, Inc. 


HIGH-SPEED 
8Kx 16 DUAL-PORT 
STATIC RAM 


PRELIMINARY 

IDT7025S/L 


FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT7025S 

Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT7025L 


more than o ne dev ice 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 84-pin PGA, quad flatpack and PLCC 


Active: 500mW (typ.) 

Standby: ImW (typ.) 

Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 
IDT7025 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 


DESCRIPTION: 

The IDT7025 is a high-speed 8K x 1 6 dual-port static RAM. 
The IDT7025 is designed to be used as a stand-alone 128K- 
bit dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 32-bit-or-more word systems. Using the IDT 


FUNCTIONAL BLOCK DIAGRAM 



©1990 Integrated Device Technology, Inc. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


MASTER/SLAVE dual-port RAM approach in 32-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic powerdown feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 


Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 500mW or 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500pW from a 2V battery. 

The IDT7025 is packaged in plastic as well as ceramic 84- 
pin PGA and 84-pin quad flatpack and PLCC. The military 
devices are processed 1 00% in compliance to the test meth- 
ods of MIL-STD-883, Method 5004. 


PIN CONFIGURATIONS 


in ^ co w — o . — 

INDEX g9°S§Q§S§|S> C 


uj|LU|CD|m ™ F ° 5> a 
S. S:SSS(J:S:SiU> cCICoIOIdI-i < < < < < 

nnnnnnnnnnnnnnnnnnnnn 

11 10 9 8 7 6 5 4 3 2 1 84 83 82 81 80 79 78 77 76 75 


o _j 

CT> CO 


IDT7025 


1/OsL C 12 
I/09L C 13 
1/OlOL C 14 

I/ 0 1 1 L C 15 

l/Ol2L c 16 
I/O 13L C 17 

GND c 18 

I/0 1 4L C 19 
I/0 151 c 20 

Vcc C 21 
GND c 22 

I/O OR C 23 63 

I/O 1 R C 24 62 

I/O 2 R C 25 61 

VCC C 26 60 

I/O 3 R C 27 59 

I/O 4 R II 28 58 

I/O 5 R II 29 57 

I/O 6R C 30 56 

I/O 7 R C 31 55 

I/O 8R C 32 54 

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 

□ uuuuuuuuTJiJU nun ltd ctuttit 

IttHITECCn 1 ! ttoeCECCCCEEttCCElI 

§000000 0 I 0 J < < < ^ ^ 


□ BUSYl 

□ GND 

□ M/S 


PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (Continued) 


63 

61 

60 

58 

55 

54 

51 

48 

46 

45 

42 

I/07L 

I/O 5L 

I/O 4L 

I/02L 

I/O OL 

OEl 

sem l 

LBl 

A 1 1 L 

Aiol 

A7L 

66 

64 

62 

59 

56 

49 

50 

47 

44 

43 

40 

I/O 10L 

I/O 8L 

I/O 6L 

.1/0 3L 

1/OlL 

OBl 

CEl 

Al2L 

A9L 

Abl 

A5L 

67 

65 



57 

53 

52 



41 

39 

I/0 1 1 L 

I/O9L 



GND 

Vcc 

RAVl 



A6L 

A4L 

69 

68 








38 

37 

I/O 13L 

I/O 12L 








A3L 

A2L 

72 

71 

73 






33 

35 

34 

I/O 15L 

I/O 141 

Vcc 






BUSYl 

Aol 

INTl 

75 

70 

74 






32 

31 

36 

I/O OR 

GND 

GND 



IDT7025 


GND 

M/S 

Ail 

76 

77 

78 






28 

29 

30 

I/O 1 R 

I/O2R 

Vcc 






Aor 

INTr 

BUSYr 

79 

80 








26 

27 

I/O 3R 

I/O4R 








A2R 

Air 

81 

83 



7 

11 

12 



23 

25 

I/05R 

I/O7R 



GND 

GND 

SEMr 



A5R 

A3R 

82 

1 

2 

5 

8 

10 

14 

17 

20 

22 

24 

I/Obr 

1/OgR 

I/O 1 0R 

I/O 13R 

I/O 15R 

R/Wr 

UBr 

Aiir 

A8R 

A6R 

A4R 

84 

3 

4 

6 

9 

15 

13 

16 

18 

19 

21 

I/08R 

I/0 1 1 R 

I/012R 

I/O 14R 

OEr 

LBr 

CEr 

Al2R 

Aior 

A9R 

A7R 


A B'C D E F G H J, K L 


NOTES: 

1. All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


84-PIN PGA 
TOP VIEW 
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PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enable 

R/Wl 

R/Wr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

Aol- A 12L 

Aor- A 12 R 

Address 

l/OOL - l/Ol5L 

l/OOR — l/Ol5R 

Data Input/Output 

SEMl 

SEMR 

Semaphore Enable 

Ubl 

UBr 

Upper Byte Select 

LBl 

LBr 

Lower Byte Select 

InTl 

InTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs* 1 * 

Outputs 

Mode 

CE 

R/W 

OE 

UB 

LB 

SEM 

I/Ob-15 

1/O0-7 

H 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected: Power Down 

X 

X 

X 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected: Power Down 

L 

L 

X 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

L 

L 

X 

H 

L 

H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

L 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 

L 

H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

L 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

L 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTE: 2683 4)101 

1. AOL — Al2L ^ Aor — Al2R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 


CE 

R/W 

OE 

UB 

LB 

SEM 

1/08-15 

I/O0-7 

Mode 

H 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

X 

H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

H 

-T 

X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

X 

_r 

X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

mm 

L 

X 

L 

— 

— 

Not Allowed 

L 

X 

X 

mm 

L 

L 

— 

— 

Not Allowed 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2683 4)1 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


2683 4)1 02 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 


2683 4)105 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

09 

Max. 


Vcc 

Supply Voltage 

4.5 


5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2683 4)106 

1 . Vn> -3.0V for pulse width less than 20ns. 


CAPACITANCE (Ta = + 25 °C, f = 1 , 0 MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

Cin 

Input Capacitance 

< 

z 

tl 

o 

< 

11 

PF 

COUT 

Output 

Capacitance 

VOUT = 0V 

11 

PF 


NOTE: 2682 4)103 

1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

| IDT7025S | 

IDT7025L | 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current* 5 * 

Vcc = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

m 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

m 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

0.4 

— 

0.4 

mm 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

n 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Vcc = 5.0V ± 10%) 







7025X25 

7025X30 

7025X35 




Test 



COM’L ONLY 

COM’L ONLY 




Symbol 

Parameter 

Condition 

Version 


Typ. <2) 

Max. 

Q. 

>. 

h— 

Max. 

Typ. (2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 


| 


| 


— 

400 

mA 


Current 

SEM > Vih 


H 





— 

340 



(Both Ports Active) 

f = fMAX* 5 * 

COM’L. 

s 

■ 


■ 


— 







L 





— 



|SB 1 

Standby Current 

CEr = CEl> Vih 

MIL 

B 

■ 

— 

■ 

— 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


D 


■ — 


— 

— 

65 



Level Inputs) 

f = fMAX* 3 * 

COM’L. 

s 


70 


70 

— 

70 






L 


50 

■ 

50 

— 

50 


IS02 

Standby Current 

CEl or CEr> Vih 

MIL 


H 

___ 



— 

290 

mA 


(One Port — TTL 

Active Port Outputs Open 



1 

H 

1 

H 

— 

250 



Level Inputs) 

f = fMAX* 3 * 

COM’L. 

S 

■ 



250 

— 





SEMr = SEMi> Vih 


L 

1 


■ 

215 

— 

MB 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL 

B 


■SB 



— 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


D 

EH 


H 


— 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

S 


15 


15 


15 




Vin < 0.2V, f = 0* 4 ’ 


L 

m 

5 

■ 

5 


5 




SEMr = SEMl> Vcc - 0.2V 







■ 



ISB4 

Full Standby Current 


MIL 


■■h 

■ 


■BH 


260 

mA 


(One Port — All 

BE ‘ / 



. 



. . ; 

■ 

215 



CMOS Level Inputs) 

SEMr = SEMl> Vcc -0.2V 












Vin > Vcc - 0.2V or 

COM’L. 

S 

■ 

230 

■ B 

230 

■ 

220 




Vin < 0.2V 



■ ■ 









Active Port Outputs Open, 


L 


190 


190 


180 




f = fMAX* 3 * 



■ 


■ 


■ 




NOTES: 2683 tbl 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc 5 1 ,0V input leakages are undefined. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (Continued) (Vcc = 5.0V ± 10%) 







7025X45 

7025X55 

7025X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ.< 2 > 

Max. 

Typ. (2) 

Max. 

Typ. (2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL. 

1 

| 


| 

395 

■ 

ia 

mA 


Current 

SEM > Vih 


i 




335 

B 

in 



(Both Ports Active) 

f = fMAX (3) 

COM’L. 

S 

| 


■ 

335 

n 

a 






L 

■ 

■ 


285 

B 

■ 


ISBl 

Standby Current 

CEl = CEr> Vih 

MIL. 

S 

_ 

85 


85 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


L 

— 

65 


65 

— 

65 



Level Inputs) 

f = fMAX (3) 

COM’L. 

S 

B 

70 

a 

70 

B 

■ 






L 


50 


50 




ISB2 

Standby Current 

CEr or CEl> Vih 

MIL. 

S 


290 




290 

mA 


(One Port — TTL 

Active Port Outputs Open 


L 


250 

B 

KU 

1 

250 



Level Inputs) 

f = fMAX (3) 

COM’L. 

S 




240 

■ 





SEMr = SEMl> Vih 


L 

mi 



210 




ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

S 


30 


30 

— 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


L 

El& s 

10 

IBW 

10 

— 

10 



CMOS Level Inputs) 

VlN > Vcc - 0.2V or 

COM’L. 

S 


15 


15 

■ 





VlN < 0.2V, f = 0 (4) 


L 

■ 

5 

a 

5 






SEMr = SEMl> Vcc - 0.2V 



a 




99 



ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

a 

■ 

260 

■ 1 

260 

■ 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 



i 


a a 






CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 


9 

■ 

215 


215 

B 

215 




VlN > Vcc - 0.2V or 

COM’L. 

s 


220 

■ 

220 

■ 





VlN < 0.2V 








a 




Active Port Outputs Open, 


L 


180 

a 

180 






f = fMAX (3) 





a 






NOTES: 2683M08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc s 1 ,0V input leakages are undefined. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(VLC = 0.2V, VHC = Vcc - 0.2V) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. (1) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2 V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

MIL 

— 

■ — 

4000 

PA 



Vin > Vhc or < Vlc 

COM’L. 

— 

— 

1500 


tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


NOTES: 2683 tbl 09 

1 . Ta = +25°C, Vcc = 2 V 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


Vcc 


-zzzzzzzs^ 


4.5V 
tCDR — 


1 


DATA RETENTION MODE 
Vdr ^ 2V 




4.5V 
tR • 


Vdr 


^ AWWWWWW 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2683 tbl 10 


DATAout 


BUSY 

Int 


d=30pF* 


2683 drw 05 

Figure 1. Output Load 


1250£i 


DATAout - 


7750 < lfr5pF* 


* Including scope and jig. 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (4) 


Symbol 

Parameter 

IDT7025X25 
COM’L ONLY 

IDT7025X30 
COM’L ONLY 

IDT7025X35 

Unit 

Min. | Max. 


Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 


tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

BUI 

tACE 

Chip Enable Access Time* 35 

— 

25 

' — 

30 

— 

35 


tABE 

Byte Enable Access Time* 3 ' 

— 

25 

— 

30 

— 

35 

m 

tAOE 

Output Enable Access Time 

— 

13 

— 

15 

— 

20 

MW 

tOH 

Output Hold from Address Change 

3 

— ' 

3 

— 

3 

— 


tLZ 

Output Low Z Time* 1,2 ) 

3 

— 

3 

— 

3 

— 

S!9 

tHZ 

Output High ZTime* 1,2 ) 

— 

15 

— 

15 

— 

15 


tPU 

Chip Enable to Power Up Time* 2 * 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 ) 

— 

50 

— 

50 

— 

50 

KM 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

12 

— 

15 

— 

15 

— 



Symbol 

Parameter 

IDT7025X45 

IDT7025X55 

IDT7025X70 
MIL ONLY 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

| READ CYCLE ! 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

. — 

mm 

tAA 

Address Access Time 

— 

45 

— • 

55 

— 

70 - 

EM 

tACE 

Chip Enable Access Time* 3 ) 

— 

45 

— 

55 

— 

70 

m 

tABE 

Byte Enable Access Time* 3 * 

— 

45 

— 

55 

— 

70 


tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 


tOH 

Output Hold from Address Change 

3 

— .. 

3 

— 

3 

— 

EM, 

tLZ 

Output Low Z Time* 1 ' 2) 

5 

— 

5 

— 

5 

— 

EB 

tHZ 

Output High Z Time* 1,2 * 

— 

20 

— 

25 

— 

30 

EX 

tPU 

Chip Enable to Power Up Time* 2 ) 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 ? 

— 

50 

— 

50 

' — 

50 

HI 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 

[pH 


NOTES: 2683 tbi 11 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not te sted. 

3. To access RAM, CE = L, UB or LB = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 


E 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES (5) 



NOTES: 

1 . Timing depends on which signal is asserted last, OE. CE, LB, or U§. 

2. Timing depends on which signal is de-asserted first CE, OE, LB, or UB. 

3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and master-slave 
width expansions. 

4. Start of valid data depends on which timing becomes effective last tABE, tAOE, tACE, tAA or tBDD. 

5. SEM=H. 


TIMING OF POWER-UP POWER-DOWN 



h— tPD— * 
i cc 

i SB / 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 


Symbol 

Parameter 

WRITE CYCLE 

twc 

Write Cycle Time 

tEW 

Chip Enable to End of Write* 3 * 

tAW 

Address Valid to End of Write 

tAS 

Address Set-up Time* 3 * 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tDW 

Data Valid to End of Write 

tHZ 

Output High Z Time* 1 ■ 2 * 

tDH 

Data Hold Time* 4 * 

twz 

Write Enable to Output in High Z* 1, 2 * 

tow 

Output Active from End of Write* 1, 2 ’ 4 * 

tSWRD 

SEM Flag Write to Read Time 

tSPS 

SEM Flag Contention Window 


IDT7025X25 
COM’L ONLY 


Min. Max. 


IDT7025X30 
COM’L ONLY 


Min. Max. 


IDT7025X35 


Min. Max. 





IDT7025X45 


Min. Max. 


IDT7025X55 


twc 

Write Cycle Time 

tEW 

Chip Enable to End of Write* 3 * 

tAW 

Address Valid to End of Write 

tAS 

Address Set-up Time* 3 * 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tDW 

Data Valid to End of Write 

tHZ 

Output High ZTime* 1,2 * 

tDH 

Data Hold Time* 4 * 

twz 

Write Enable to Output in Hiqh Z* 1, 2 * 

tow 

Output Active from End of Write* 1, 2 ' 4 * 

tSWRD 

SEM Flag Write to Read Time 

tSPS 

SEM Flag Contention Window 




IDT7025X70 
MIL. ONLY 


Max. 



NOTES: 2683 tbl 12 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not t ested. 

3. To access FIAM, CE = L. UB or LB = L. SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tnw time. 

4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING* 1 > 3)5>8) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE, UB, LB CONTROLLED TIMING* 1 ’ 3 ’ 5 ’ 8 * 


ADDRESS 


CE 


UB or LB 


R/W 


DATAin 

2683 drw 10 

NOTES: 

1. R/W must be high during all address transitions. __ • 

2. A write occurs during the overlap (tew or twp)_of a low U B or LB and a low CE and a low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringthis period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tDw) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE (1) 



NOTE: 

1 . CE = H for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION* 1 ’ 3 ’ 4) 



NOTES: 

1 . Dor = Dot = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A" may be either left or right port. “B’ is th e opp osite port from “A". 

3. This parameter is measured from F1 /Wa or SEMa going high to R/We or SEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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ID7702SS/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {6) 


Symbol 

Parameter 

IDT7025X25 
COM’L ONLY 

IDT7025X30 
COM’L ONLY 

IDT7025X35 

Unit 

Min. 

Max. 

Min. I 

Max. 

Min. 

Max. 


tBAA 

BUSY Access Time to Address 

— 

25 

— 

30 

_ 

35 


tBDA 

BUSY Disable Time to Address 

— 

20 

— 

25 

— 

30 

19: 

tBAC 

BUSY Access Time to Chip Enable or Byte Enable 

— 

20 

— 

25 

— 

30 

wm 

tBDC 

BUSY Disable Time to Chip Enable or Byte Disable 

— 

17 

— 

20 

— 

25 


tAPS 

Arbitration Priority Set-up Time* 2 * 

5 

— 

5 

— 

5 

— 


tBDD 

BUSY Disable to Valid Data (5) 

— 

Note 3 

— 

Note 3 

— 

Note 3 

Bffl 

BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write* 4 * 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY* 5 * 

17 

— 

20 

— 

25 

— 


PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay* 7 * 

— 

50 

— 

55 

— 

60 


tDDD 


— 

35 

— 

40 

— 

45 

d 


Symbol 

Parameter 

IDT7025X45 

IDT7025X55 

IDT7025X70 
MIL. ONLY 

Unit 

Min. I Max. 


Min. I Max. 

BUSY TIMING (M/S = H) 

tBAA 

BUSY Access Time to Address 

— 

35 

— 

45 

— 

45 

191 

tBDA 

BUSY Disable Time to Address 

— 

30 

— 

40 

— 

40 

KPS 

tBAC 

BUSY Access Time to Chip Enable or Byte Enable 

— 

30 

— 

40 

— 

40 

wm 

tBDC 

BUSY Disable Time to Chip Enable or Byte Disable 

— 

25 

— 

35 

— 

35 


tAPS 

Arbitration Priority Set-up Time* 2 * 

5 

— 

5 

— 

5 

— 

iE!!l 

tBDD 

BUSY Disable to Valid Data* 5 * 

— 

Note 3 

— 

Note 3 

— 

Note 3 


BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write* 4 * 

0 

— 

0 

— 

0 

— 

IBM 

tWH 

Write Hold After BUSY* 5 * 

25 

— 

25 

— 

25 

— 

^91 

PORT-TO-PORT DELAY TIMING 

tWDD 


— 

70 

— 

80 

— 

95 

IBB 

tDDD 


— 

55 

— 

65 

— 

80 

IBB 


NOTES: 

1 . Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tDW (actual) or tDDD - tWP (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "x" is part numbers indicates power rating (S or L). 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (2) (M/S = H) 



w twc ► 


ADDRr y 

^ MATCH y 

c 



k twp ► 


R/Wr 

\ 


/ 


tDH 


4 * 

DATAin r 


> 

^ VALID 

3 

< 

tAPS* 1 ' 







ADDRl y 



MATCH 


1 

L_L 



|*- 1 BDA 

tBDD 

BUSYl v 

— \ 








DATA out l 

y 

^VALID 


« tDDD (3) ► 



NOTES: 2683drw13 

1 . To^ensure that the earlier of the two ports wins. 

2. CEi = CETr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (1 ’ 2) (M/S = L) 


ADDRr 


R/Wr 


DATAin r 


ADDRl 


DATA out l 


NOTES: 


X 


1 . BUSY input equals H for the writing port. 

2. CEl = CEr = L 


-tWC ■ 


MATCH 


X 



k twp ► 

k X 



k tDW 4* H tDH 


> 

< VALID X 




X 


MATCH 



1 WDD ► 



> 

^VALID 


M 1 DDD ► 



TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 



« twp •> 

\ / 


R/W ^ 

tWH 


u J 

1 tWB 

I, J 

M 


BUSY \ 

k / 

r 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL*PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING (1) (M/S = H) 


AD DR -a- 
and -B* 



ADDRESSES MATCH 




WAVEFORMJDF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING (1) (M/S = H) 


ADDR-a- 


ADDR-b- 


BUSY-b" 


y 

^ ADDRESS ”N" 

< 



tAPS <2) 


> 

^ MATCHING ADDRESS "N" 



\* 1 BAA *| 

' 

tBDA— >| 


■ \ 

/ 

/ 

2683 drw 17 


NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port "B" is the port opposite from “A". 

2. If tAPS is violated, 'the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) 




IDT7025X25 

IDT7025X30 

IDT7025X35 



COM'L ONLY 

COM’L ONLY 



Parameter 


EQ3IE39 

EOSKlSS 

Unit 


INTERRUPT TIMING 


tAS 

Address Set-up Time 

tWR 

Write Recovery Time 

tINS 

Interrupt Set Time 

tINR 

Interrupt Reset Time 



Symbol 


INTERRUPT TIMING 


Parameter 


1 . “x" in part numbers indicates power rating (S or L). 


WAVEFORM OF INTERRUPT TIMING (1) 


IDT7025X45 IDT7025X55 IDT7025X70 

MIL. ONLY 

Min. I Max. Min. I Max. Min. | Max. Unit 


tAS 

Address Set-up Time 

tWR 

Write Recovery Time 

tINS 

Interrupt Set Time 

tINR 

Interrupt Reset Time 



ADDR-a* 



INTERRUPT CLEAR ADDRESS® 



2683 drw 19 

NOTES: 

1 . All timing is the same for left and right ports. Port “A” may be either the left or right port. Port “B” is the port opposite from “A’. 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG (1) 


| Left Port 

| Right Port 


R/Wl 

Ml 

Ml 

A0L-A12L 


R/WR 

Mr 

OEr 

A0R-A12R 


Function 

L 

l 

X 

1FFF 

WM 

X 

X 

KB 

X 

l< 2 > 

Set Right InTr Flag 

X 

X 

X 

X 

ma 

X 

L 

L 

1FFF 

h < 3 > 

Reset Right INTr Flag 

X 

X 

X 

X 

1_(3) 

L 

L 

X 

1FFE 

X 

Set Left INTl Flag 

X 

L 

L 

1FFE 

H (2) 

X 

X 

X 

X 

X 

Reset Left InTl Flag 


NOTES: 2683lbl 15 

1. A ssume s BOSYl = BOSYr = H. 

2. If BUSYl = L, then no change. 

3. If BUSYr = L, then no change. 


TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Out 

puts 

Function 

Ml 

Mr 

A0L-A12L 

A0R-A12R 

BUSYL (1) 

03 

C 

(/> 

< 

33^ 

X 

X 

NO MATCH 

H 

H 

Normal 

H 

X 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write lnhibit (3) 


NOTES: 2683 tbl 16 

1 . Pins BUSYl and BUSYr are both outputs when the part is conf igured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7025 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address an d enabl e in puts of this port. H if the inp uts to t he op posite port became stable after 

the address and enable inputs of this port. If tAPS is not met, either BUSYl or BUSYr = Low will result. BUSYl and BUSYr outputs cannot be low 
simultaneouly. 

3. Writes to the left port ar e intern ally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE (1) 


Functions 

Do - D 15 Left 

Do - Dis Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes Tto Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2683 tbl 17 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7025. 
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IDT7025S/L . 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2683 drw 20 


Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7025 RAMs. 


FUNCTIONAL DESCRIPTION 

The IDT7025 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7025 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail boxormessage center) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port 
writes to memory location 1 FFE (HEX). The left port clears the 
interrupt by reading address location 1FFE. Likewise, the 
right port interrupt flag (INTr) is set when the left port writes to 
memory location 1FFF (HEX) and to clear the interrupt flag 
(INTr), the right port must read the memory location 1FFF. 
The message (1 6 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Refer to T able I for the interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logician be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput p in. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7025 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7025 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7025 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
ope rations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the masterjeefore the actual write pulse 
can be initiated with eitherthe R/W signal orthe byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 









IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEMAPHORES 

The IDT7025 is an extremely fast dual-port 8K x 1 6 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
anon-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7025 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7025's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7025 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 


right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7025 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide’s output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side’s 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7025’s dual-port 
RAM. Say the 8K x 16 RAM was to be divided into two 4K x 
16 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of 
dual-port RAM, the processor on the left port could write and 


then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one) , the left processor would assume control of the lower 4K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 4K section by writing, then 
reading a zero into Semaphore 1. If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning on different sides rather than being 
given a common meaning as was shown in the examplo 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structure. The other processorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and readthe complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. IDT7025 Semaphore Logic 
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Integrated Device Technology, Inc. 


HIGH-SPEED 
16Kx 8 DUAL-PORT 
STATIC RAM 


PRELIMINARY 

IDT7006S/L 


FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55ns (max.) 

• Low-power operation 

— IDT7006S 

Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT7006L 

Active: 500mW (typ.) 

Standby: ImW (typ.) 

• IDT7006 easily expands data bus width to 1 6 bits or 
more using the Master/Slave select when cascading 
more than o ne dev ice 

• M/S = H for BUSY output flag on Master 


M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

DESCRIPTION: 

The IDT7006 is a high-speed 1 6K x 8 dual-port static RAM. 
The IDT7006 is designed to be used as a stand-alone 128K- 
bit dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 1 6-bit-or-more word systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 16-bit or wider 
memory system applications results in full-speed, error-free 


FUNCTIONAL BLOCK DIAGRAM 
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operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic powerdown feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 500mW or 

PIN CONFIGURATIONS 


power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
each port typically consuming 500pW from a 2V battery. 

The IDT7006 is packaged in plastic as well as ceramic 68- 
pin PGA and 68-pin quad flatpack, LCC and PLCC. The 
military devices are processed 1 00% in compliance to the test 
methods of MIL-STD-883, Method 5004. 



LCC/PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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PIN CONFIGURATIONS (Continued) 


10 


09 


08 


07 


06 


05 


04 


03 


02 


01 


A7L 


A9L 


57 

Aiil 


59 

Vcc 


NC 


63 

SEMl 


65 

OEl 


67 

I/O 0L 


68 

I/O 1L 


A 51 


A6L 


Asl 


56 

Aiol 


58 

Al2L 


60 

Al3L 


CEl 


64 

R/Wl 


NC 


I/O 2L 


I/O 3L 


A4L 


A3L 


A2L 


Ail 


Aol 


45 

InTl 


BUSYl 


GND 


M/S 


41 


BUSYr 


40 

INTr 


Aor 


38 

Air 


A2R 


IDT7006 
16Kx8 DPR 
IN 68-PIN PGA 


I/O 4L 


I/O 5L 


GND 


I/O 6L 


I/O 7L 


Vcc 


GND 


10 

I/O or 


ii 

I/O 1 R 


12 

I/02R 


13 

Vcc 


I/O 3R 


15 

I/04R 


16 

I/O 5R 


A3R 


A4R 


A?R 


A9R 


28 

AllR 


26 

GND 


NC 


22 

SEMr 


OEr 


18 

I/O 7R 


17 

I/O 6R 


ABC 

NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


68-PIN PGA 
TOP VIEW 


34 

A5R 

33 

A6R 

31 

A8R 

29 

AlOR 

27 

Al2R 

25 

Al3R 

23 

CER 

21 

R/Wr 

19 

NC 


L 

2739 drw 03 



PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enable 

R/Wl 

FWr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

Aol - Ai3L 

Aor - Ai3R 

Address 

I/OoL - I/07L 

l/O0R - I/07R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

InTl 

JnTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 
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TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


lnputs (1> 

Outputs 

Mode 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

X 

X 

H 

Hi-Z 

Deselected: Power Down 


L 

X 

H 

DATAin 

Write to Memory 

■ 

H 

L 

H 

DATAout 

Read Memory 

X 

X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2739 tbl 01 

1. Aol — Al3L*AoR — Al3R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 


CE 

R/W 

OE 


I/O0-7 

Mode 

H 

H 

L 

L 

DATAout 

Read Data in Semaphore Flag 

H 

J~ 

mm 

L 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

mm 

L 

— 

Not Allowed 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2739 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 ,0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

VlN = ov 

11 

pF 

Cout 

Output 

Capacitance 

VOUT = 0V 

11 

pF 


NOTE: 2739 tbl 03 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

0V 

5.0V ±10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

EEM 

U3B 


Vcc 

Supply Voltage 

4.5 

EBB 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5* 1 * 

— 

0.8 

V 


NOTE: 2739 tbl 06 

1 . Vil> -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7006S | 

| IDT7006L | 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current^* 

Vcc = 5.5V, ViN = 0V to Vcc 

— 

10 

— 

5 

pA 

HN 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

BN 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) (Vcc = 5.0V ± 10%) 







7006X35 




Test 



COM’L ONLY 


Symbol 

Parameter 

Condition 

Version 


Ty P . <2) 

Max. 

Unll 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL. 



— 

mA 


Current 

SEM > Vih 



1 

— 



(Both Ports Active) 

f = fMAX (3> 

COM’L. 

S 

— 







L 

— 



ISBI 

Standby Current 

CEr = CEl> Vih 

MIL. 


■9 

— 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


B 

B 

— 



Level Inputs) 

f = fMAX (3) 

COM'L. 

s 

— 

70 






L 

— 

50 


ISB2 

Standby Current 

CEl or CEr> Vih 

MIL. 


— 

— 

mA 


(One Port — TTL 

Active Port Outputs Open 



— 

— 



Level Inputs) 

f = fMAX (3) 

COM’L. 

S 

— 





SEMr = SEMl> Vih 


L 

— 



ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

B 


B 

mA 


(Both Ports — All 

CEr > Vcc -0.2V 


B 

El 

■ 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

s 


15 




ViN < 0.2V, f = 0 !4) 


L 


5 




SEMr = SEMl> VCC -0.2V 






ISB4 

Full Standby Current 

One Port CEl or 

MIL. 


mu 

■ 

mA 


(One Port — All 

CEr > Vcc -0.2V 







CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 



■ 





Vin > Vcc - 0.2V or 

COM’L. 

S 

■ 

220 




Vin < 0.2V 








Active Port Outputs Open, 


L 


180 




f = fMAX (3) 



■ ■ 




NOTES: 2739 tbl 08 

1. X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25°C. 

3. At f = Imax, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1 /IRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc S 1 .0 V input leakages are undefined. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE { 1 ) (Continued) (Vcc = 5.0V ± 10%) 







7006X45 

7006X55 

7006X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ.< 2 > 

Max. 

Typ.< 2 > 

Max. 

Typ.< 2 > 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < Vil, Outputs Open 

MIL. 

a 

— 



395 

— 


mA 


Current . ... 

SEM > ViH 


a 

— 



335 

— 




(Both Ports Active) 

f = fMAX (3) 

COM’L. 

s 

— 



335 

— 

— 






L 

■ — 



285 

— 

— 


ISB1 

Standby Current 

CEl = CEr> Vih 

MIL. 

a 

— 

85 


85 

— 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


N 

— 

65 


65 

— 

65 



Level Inputs) 

f = fMAX (3) 

COM'L. 

a 

| 

70 


70 

— 

— 






a 

B 

50 

BUI 

50 

— 

— 


ISB2 

Standby Current 

CEr or CEl> Vih 

MIL. 

a 


■ 


290 

— 


mA 


(One Port — TTL 

Active Port Outputs Open 


a 




250 

— 




Level Inputs) 

f = fMAX (3) 

COM'L. 

s 



— 


■ 





SEMr = SEMl> Vih 


L 



— 


B 

1 


ISB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 

— 

30 


30 

— 

30 

mA 


(Both Ports — All 

CEr > Vcc -0.2V 


a 

— 

10 


10 

— 

10 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

s 


15 


15 


— 




VlN < 0.2V. f = 0 (4) 

SEMr = SEMl> Vcc -0.2V 


L 

H 

5 

■ 

5 

■ 

— 


ISB4 

Full Standby Current 


MIL. 

a 

■ 

260 


260 

■ 

260 

mA 


(One Port — All 

^!e 











CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 


B 


215 


215 


215 




Vin > Vcc - 0.2V or 

Vin < 0.2V 

COM'L. 

s 

■ 

220 


220 

■ 





Active Port Outputs Open, 


L 


180 


180 






f = fMAX (3) 





fl 



H 



NOTES: 2739 ibi os 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc S 1.0V input leakages are undefined 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 


(VLC = 0.2V, VHC = VCC - 0.2V) 


Symbol 

Parameter 

Vdr 

Vcc for Data Retention 

ICCDR 

Data Retention Current 

tCDR (3) 

Chip Deselect to Data Retention Time 

tR< 3 > 

Operation Recovery Time 



NOTES: 2739 w 09 

1. Ta = +25°C, Vcc = 2V 

2. tRC = Read Cyde Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 



2739 drw 04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1 & 2 

2739 tbl 10 



Including scope and jig. 


Figure 2. Output Load 
(for tLZ, taz, twz, tow) 






























IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (4) 


Symbol 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. 

ZZJ 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 

— 

■g 

tAA 

Address Access Time 

— 

35 


tACE 

Chip Enable Access Time* 3 * 

— 

35 


tAOE 

Output Enable Access Time 

— 

20 


tOH 

Output Hold from Address Change 

3 

— 


tLZ 

Output Low Z Time* 1, 2) 

3 

— 


tHZ 

Output High Z Time* 1, 2 * 

— 

15 


tPU 

Chip Enable to Power Up Time* 2 * 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

wm 


Symbol 

Parameter 

IDT7006X45 

IDT7006X55 

IDT7006X70 
MIL ONLY 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 


tAA 

Address Access Time 

— 

45 

_ 

55 

— 

70 


tACE 

Chip Enable Access Time* 3 * 

— 

45 

— 

55 

— 

70 

1^1 

tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 


tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output Low Z Time* 1, 2 * 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time* 1 ' 2 * 

— 

20 

— 

25 

— 

30 

B9 

tPU 

Chip Enable to Power Up Time* 2 * 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time* 2 * 

— 

50 

— 

50 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 



NOTES: 2739ibiii 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarant eed b ut not tested. 

3. To access RAM, CE = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES (5) 



NOTES; 

1 . Timing depends on which signal is asserted last, OE or CE. 

2. Timing depends on which signal is de-asserted first CE or OE. 

3. Required only if busy logic is being used to prevent read data corruption, during simultaneous accesses to the same location, in masters and mastor-slavo 
width expansions. 

4. Start of valid data depends on which timing becomes effective last tABE, tAOE, tACE, tAA or tBDD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 


CE 

Icc 

I SB 


‘ t PD " 


tpu- 


/ 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (5) 




IDT7006X35 


Symbol 

Parameter 

| Min. | 

Max. 

Unit 

WRITE CYCLE ! 

twc 

Write Cycle Time 

35 

— 

E9 

tEW 

Chip Enable to End of Write* 3 * 

30 

— 


tAW 

Address Valid to End of Write 

30 

— 

fa 

tAS 

Address Set-up Time* 3 * 

0 

— 


tWP 

Write Pulse Width 

30 

— 


tWR 

Write Recovery Time 

0 

— 

Tfl 

tDW 

Data Valid to End of Write 

25 

— 

Hi 

tHZ 

Output High 2 Time* 1,2 * 

— 

15 

BlfM 

tDH 

Data Hold Time* 4 * 

0 

— 

km 

twz 

Write Enable to Output in High Z* 1, 2 * 

— 

15 


tow 

Output Active from End of Write* 1 • 2 ' 4 * 

0 

— 


tSWRD 

SEM Flag Write to Read Time 

10 

_ 


tSPS 

SEM Flag Contention Window 

10 

— 

m 


Symbol 

Parameter 

IDT7006X45 

IDT7006X55 

IDT7006X70 
MIL. ONLY 

Unit 

Min. I Max. 


hhhei 

WRITE CYCLE 

twc 

Write Cycle Time 

45 

— 

55 

— 

70 

— 


tEW 

Chip Enable to End of Write* 3 * 

40 

— 

45 

— 

50 

— 

wm 

tAW 

Address Valid to End of Write 

40 



45 

— 

50 

— 

fa 

tAS 

Address Set-up Time* 3 * 

0 

— 

0 

— 

0 

— 

m 

tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 

KM 

tWR 

Write Recovery Time 

0 



0 

— 

0 

— 


tDW 

Data Valid to End of Write 

25 

— 

30 

— 

40 

— 


tHZ 

Output Hiqh Z Time* 1 1 2 * 



20 

— 

25 

— 

30 

UK 

tDH 

Data Hold Time* 4 * 

0 



0 

— 

0 

— 


twz 

Write Enable to Output in Hiqh Z* 1, 2 * 



20 

— 

25 

— 

30 

KM 

tow 

Output Active from End of Write * 1, 2t 4 * 

0 



0 

— 

0 

— 

KM 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

■9 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

KM 


NOTES: 2739 tibl 12 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarant eed b ut not tested. 

3. To access RAM, CE = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tEW time. 

4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 























































































































IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0 ’ 3 ’ 5 ’ 8 * 


ADDRESS 


OE 


5E 


CE 


RAW 


twc ■ 


1 


-tAS (6) - 




DATAout 


-c 


DATA in 


-tAW- 


■ tWP 


twz- 


-tDW" 


1 


I 




tWR' 


-tow- 


-tDH- 


-tHZ ■ 


( w ) 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING 0 ’ 3 ’ 5 ’ 8) 



NOTES: 

1 . RAW must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)_of a low C E and_a low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this period , the I/O pins are in the output state and input signals mj^st not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tDw) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 

as short as the specified twp. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE {1) 



NOTE: 

1 . CE = H for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION^ ’ 3 ’ 4) 



NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. "A" may be either left or right port. “B" is th e opp osite port from “A”. 

3. This parameter is measured from R/Wa or SEMa going high to Fi/We or SEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (6) 


Symbol 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. 

i 

Max. 


tBAA 

BUSY Access Time to Address 

— 

35 


tBDA 

BUSY Disable Time to Address 

— 

30 


tBAC 

BUSY Access Time to Chip Enable 

— 

30 

m 

tBDC 

BUSY Disable Time to Chip Enable 

— 

25 


tAPS 

Arbitration Priority Set-up Time (2) 

5 

— 


tBDD 

BUSY Disable to Valid Data* 5 * 

— 

Note 3 

KM 


tWB 

BUSY Incut to Write* 4 * 

0 




tWH 

Write Hold After BUSY* 5 * 

25 



Rili 


tWDD 

Write Pulse to Data Delay* 7 * 



60 

m 

tDDD 

Write Data Valid to Read Data Delay* 7 * 



45 

MR 


Svmbol 

Parameter 

IDT7006X45 

IDT7006X55 

IDT7006X70 
MIL. ONLY 

[Ml 


ESS 




ESM 

BUSY TIMING (M/S = H) 

tBAA 

BUSY Access Time to Address 

— 

35 

— 

45 

— 

45 

m 

tBDA 

BUSY Disable Time to Address 

— 

30 


40 

— 

40 


tBAC 

BUSY Access Time to Chip Enable 

— 

30 

— 

40 

— 

40 


tBDC 

BUSY Disable Time to Chip Enable 

— 

25 

— 

35 

— 

35 

RM 

tAPS 

Arbitration Priority Set-up Time* 2 * 

5 

— 

5 

— 

5 

— 


tBDD 

BUSY Disable to Valid Data* 5 * 

— 

Note 3 

— 

Note 3 

— 

Note 3 

^1 

BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write* 4 * 

0 

— 

0 

— 

0 

— 


tWH 


25 

— 

25 

— 

25 

— 


PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay* 7 * 

— 

70 

— 

80 

— 

95 

mn 

tDDD 


— 

55 

— 

65 

— 

80 




NOTES: _ 2739 4)113 

1 . Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H)\ 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "x" is part numbers indicates power rating (S or L). 

7. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = L)’. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (2 > (M/S = H) 



«• twc ► 


ADDRr y 

^ MATCH ) 

k 



k twp •> 

r 

R/Wr 

\ 

s 

/ 

* * 

t DH 



DATA in R 


> 

l( VALID 

p 

/ 

tAPS* 1 ' 

k H 






ADDRl y 



MATCH 






ptBDA->f« ► 

t BDD 

BUSY l N 






t WDD » 



DATA out L 


^VALID 


■* 1 ddd ,3) ► 



NOTES: 2739 drw 13 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (1 ’ 2) (M/S = L) 


ADDRr 


X 


R/Wr 


DATA in R 


ADDRl 


DATA out L 


NO TES: 

1 . BUSY inp ut equals H for the writing port. 

2. CEl = CEr = L 


-twc- 


MATCH 


X 



k twp *\ 

\ 

v 



k 1 dw 4* — DH 


> 

VALID y( 




X 


MATCH 



1 WDD ► 



_ “ > 

^fALID 


« 1 DDD ► 



TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 



•* twp ► 

\ X 


R/W X 

tWH 


k_J 

tWB 

k . 

M 

' 1 

BUSY X 

\ / 

/ 


2739 drw 15 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING {1) (M/S = H) 


ADDR -A’ 
and -B- 



ADDRESSES MATCH 




WAVEFORMJDF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING (1) (M/S = H) 


ADDR-a- 


ADDR-b- 


BUSY -a* 



^ ADDRESS "N" 

f : 



t aps (2) 


> 

f( MATCHING ADDRESS "N" 



[• 1 BAA ► 


[» 1 BDA — 


\ 

s / 

2739 dr* 17 


NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port “B’ is the port opposite from “A". 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 





IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) 


■■ 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. | 

Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

_ 


tWR 

Write Recovery Time 

0 

— 


tINS 

Interrupt Set Time 

— 

30 

WM 

tINR 

Interrupt Reset Time 

— 

30 

mm 


Symbol 

Parameter 

IDT7006X45 

IDT7006X55 

IDT7006X70 
MIL ONLY 

Unit 

Min. | Max. 


Min. | Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 

0 

_ 

0 

— 

psf 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

IGU; 

tINS 

Interrupt Set Time 

— 

35 

— 

40 

— 

50 

EH 

tINR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



NOTE: 2739 tbl 14 

1. "x* in part numbers indicates power rating (S or L). 


WAVEFORM OF INTERRUPT TIMING (1) 



ADDR-B” 


CE-B" 


OE-b- 


INT -b- 


-t RC- 


X 


INTERRUPT CLEAR ADDRESS* 2 * 


X 


tAS* 3 * 


><XXX 


X 


-t inr (3) - 




2739 drw 19 

NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port “B" is the port opposite from “A". 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG {1) 


| Left Port 

| Right Port 


R/Wl 

CEl 

OEl 

A0L-A13L 

IrcfM 

R/Wr 

CEr 

OIr 

A0R-A13R 

K53I 

Function 

L 

L 

X 

3FFF 

X 

X 

X 

X 

X 

L<2) 

Set Right INTR Flag 

X 

X 

X 

X 

X 

X 

L 

L 

3FFF 

h< 3 > 

Reset Right INTR Flag 

X 

X 

X 

X 

L (3) 

L 

L 

mm 

3FFE 

X 

Set Left TNTl Flag 

X 

L 

L 

3FFE 

h< 2 > 

X 

X 

\ x | 

X 

X 

Reset Left INTl Flag 


NOTES: 2739 tall 5 

1 . A ssume s BUSYi = BUSYr = H. 

2. If BUSYi = L, then no change. 

3. If BUSYr = L, then no change. 


TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Outputs 

Function 

CEl 

CEr 

A0L-A13L 

A0R-A13R 



BUSYl (1) 

BUSYr (1) 

X 

X 

NO MATCH 

H 

H 

Normal 

H 

X 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write Inhibit* 3 * 


NOTES: 2739 tbl 16 

1 . Pins BUSYl and BUSYr are both outputs when the part is conf igured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7006 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address an d enabl e in puts of this port. H if the inp uts to t he op posite port became stable after 
the address and enable inputs of this port. If tAPS is not met, either BUSYl or BUSYr = Low will result. BUSYi and BUSYr outputs cannot be low 
simultaneouly. 

3. Writes to the left port ar e intern ally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are • 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE (1) 


Functions 

Do - D7 Left 

Do - D7 Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 , 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1 " to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes Tto Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 


NOTE: 2739 tbl 17 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT7006. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2739 drw 20 


Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7006 RAMs. 


FUNCTIONAL DESCRIPTION 

The IDT7006 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7006 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE .high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or messagecenter) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port 
writes to memory location 3FFE (HEX). The left port clears the 
interrupt by reading address location 3FFE. Likewise, the 
right port interrupt flag (INTr) is set.when the left port writes to 
memory location 3FFF (HEX) and to clear the interrupt flag 
(INTr), the right port must read the memory location 3FFF. 
The message (8 bits) at 3FFEor3FFF is user-defined. If the 
interrupt function is not used, address locations 3FFE and 
3FFF are not used as mail boxes, but as part of the random 
access memory. RefertoTablel forthe interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logician be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput p in. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7006 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7006 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAMs array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7006 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L). 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
ope rations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master before the actual write pulse 
can be initiated with the R/W signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 
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IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEMAPHORES 

The IDT7006 is an extremely fast dual-port 1 6K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7006 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7006S hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex. pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7006 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 


right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7006 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide’s output registerwhenthat side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
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that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side’s 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side-is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7006's dual-port 
RAM. Say the 16K x 8 RAM was to be divided into two 8K x 
8 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 8K of 
dual-port RAM, the processor on the left port could write and 


then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one) , the left processor would assume control of the lower 8K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 8K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1 . If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 8K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning on different sides ratherthan being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible for building and 
updating a data structure. The other processorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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L PORT R PORT 

SEMAPHORE SEMAPHORE 

REQUEST FLIP FLOP REQUEST FLIP FLOP 



Figure 4. IDT7006 Semaphore Logic 


ORDERING INFORMATION 


IDT XXXXX A 999 A A 


Device 

Type 


Power Speed Package Process/ 



Temperature 

Range 







Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


G 

68-pin PGA 

J 

68-pin PLCC 

F 

68-pin Flatpack 

L68 

68-pin LCC 

35 

45 

55 

Commercial Only"] 

70 

Military Only J 

S 

Standard Power 

L 

Low Power 

7006 

128K (16K x 8) Dual 


Speed in Nanoseconds 


Port RAM 


2739 dfW 22 
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FEATURES: 

• High-speed access 

— Military: 30/35/45ns (max.) 

— Commercial: 25/30/35/45ns (max.) 

• Low-power operation 
— . IDT7050S 

Active: 750mW (typ.) 

Standby: 10mW(typ.) 

— IDT7050L 

Active: 750mW (typ.) 

Standby: 1 ,5mW (typ.) 

• Fully asynchronous operation from each of the four ports: 

PI , P2, P3, P4 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages for both through-hole and surface mount 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7050 is a high-speed IK x 8 FourPort static RAM 
designed to be used in systems where multiple access in a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessed systems 
that have a need to communicate in real time and also offers 


added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IDT7050 is also an extremely high-speed IK x 8 
FourPort static RAM designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The I DT7050 provides four independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user’s responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic powerdown feature, controlled by 
CE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this four port RAM typically operates on only 
750mW of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 50pW from a 2V 
battery. 

The IDT7050 is packaged in either a ceramic or plastic 
108-pin PGA and 132-pin quad flatpack. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 
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PIN CONFIGURATIONS 


Symbol 

Pin Name 

Ao PI - A9 PI 

Address Lines - Port 1 

Ao P2 - A9 P2 

Address Lines - Port 2 

Ao P3 - Ag P3 

Address Lines - Port 3 

Ao P4 - A9 P4 

Address Lines - Port 4 

l/Oo PI - 1/07 PI 

Data I/O - Port 1 

l/Oo P2 - 1/07 P2 

Data I/O - Port 2 

l/Oo P3 - 1/07 P3 

Data I/O - Port 3 

l/Oo P4 - 1/07 P4 

Data I/O - Port 4 

R/W PI 

Read/Write - Port 1 

R/W P2 

Read/Write - Port 2 

R/W P3 

Read/Write - Port 3 

R/W P4 

Read/Write - Port 4 

GND 

Ground 

CE PI 

Chip Enable - Port 1 

CEP2 

Chip Enable - Port 2 

CEP3 

Chip Enable - Port 3 

CEP4 

Chip Enable - Port 4 

OE PI 

Output Enable - Port 1 

OEP2 

Output Enable - Port 2 

OEP3 

Output Enable - Port 3 

OEP4 

Output Enable - Port 4 

BUSY PI 

Write Disable - Port 1 

BUSY P2 

Write Disable - Port 2 

BUSY P3 

Write Disable - Port 3 

BUSY P4 

Write Disable - Port 4 

Vcc 

Power 

GND 

Ground 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

U23 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2698 W02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 


ClN 

Input Capacitance 

< 

z 

II 

o 

< 

11 

■a 

COUT 

Output Capacitance 

VOUT = 0 V 

11 

PF 


NOTE: 26984)103 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 26984)105 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7050S 

IDT7050L 

Unit 

Min. 

Max. 

Min. 

Max. 

ilDHH 

Input Leakage Current 

Vcc = 5.5V, Vin = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = Vih, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

Vol 

Output Low Voltage 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

■S 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 0 ’ 2 ’ 6) (Vcc = 5.0V ± 10%) 




Test 



| 1DT7050x25 (3 > | 

[ IDT7050X30 | 

| IDT7050X35 | 

I IDT7050x45 | 


Symbol 

Parameter 

Condition 

Version 

Typ. 

Max. 

Typ. 

Max. 

Typ. 

Max. 

Typ. 

| Max. | 

Unit 

Icci 

Operating Power 

CE< VlL 

MIL. 

p 

— 

— 

150 

ppijs 

150 

360 

150 


mA 


Supply Current 

Outputs Open 


n 

— 

— 

150 

gctSli 

150 

300 

150 




(All Ports Active) 

f = 0< 4 > 

COM’L. 

p 

150 

Bflli 

150 

300 

150 

300 

150 

300 






n 

150 

9 

150 

250 

150 

250 

150 

250 


ICC2 

Dynamic Operating 

CE< VlL 

MIL. 

p 

— 

— 

p|Sj 

400 

210 

395 

195 

390 

mA 


Current 

Outputs Open 


D 

— 

— 

BW 

335 

180 

330 

170 

325 



(All Ports Active) 

f = fMAX (5) 

COM’L. 

B 

225 

350 

in 

340 

210 

335 


330 






n 

195 

305 


295 

180 

290 

170 

285 


ISB 

Standby Current 

CE> Vih 

MIL. 

p 

— 

— 

45 

115 

40 

110 

35 

105 

mA 


(All Ports — TTL 

f = fMAX (S) 



— 

— 

40 

85 

35 

80 

30 

75 



Level Inputs) 


COM’L. 

p 

60 

85 

45 

80 

40 

75 

35 

70 






H 

50 

70 

40 

65 

35 

60 

30 

55 


ISBl 

Full Standby Current 

All Ports 

MIL. 

s 

B 

■» 

1.5 

30 

1.5 

30 

1.5 

30 

mA 


(All Ports— All 

CE > Vcc - 0.2 V 


L 



.3 

4.5 

.3 

4.5 

.3 

4.5 



CMOS Level Inputs) 

Vin > Vcc - 0.2V or 

COM’L. 

P 

1.5 

15 

1.5 

15 

1.5 

15 

1.5 

15 




Vin < 0.2 V, f = 0 (4) 


H 

.3 

1.5 

.3 

1.5 

.3 

1.5 

.3 

1.5 



NOTES: 2698 tbl 07 

1 . "x” in part number indicates power rating (S or L). 

2. Vcc = 5V, Ta = +25°C forTyp. 

3. 0°C to +70°C temperature range only. 

4. ( = 0 means no address or control lines’change. 

5. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

6. For the case of one port, divide the appropriate current by four. 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 

(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ- (1) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2 V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE > Vhc 

MIL. 

— 

25 

1800 

pA 



Vin > Vhc or < Vlc 

COM’L. 

— 

25 

600 


tCDR (3> 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 > 

Operation Recovery Time 



tRC (2) 

— 

— 

ns 


NOTES: 2698 tbl 08 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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LOW Vcc DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 

DATAout 
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. 


5V 


30pF* 

m 

Figure 1. Output Load 


12500 


DATAOUT 


775 Q < 


=r 5 P p 


'Including scope and jig 


Figure 2. Output Load 
(for tLZ, tnz, twz, tow) 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7050S25 (1>3) 

IDT7050L25 (1 - 3 > 

IDT7050S30 

IDT7050L30 

IDT7050S35 

IDT7050L35 

IDT7050S45 

IDT7050L45 

Unit 

Min. | Max. 

Min. ) Max. 


TTTiM W i 1 ! 1: 

READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 

IB 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

IB 

tACE 

Chip Enable Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

19 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

19 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

19 

tLZ 

Output Low Z Time* 1, 2) 

3 

— 

3 

— 

5 

— 

5 

— 

191 

tHZ 

Output High Z Time* 1, 2 * 

— 

15 

— 

15 

— 

15 

— 

20 

warn 

tPU 

Chip Enable to Power Up Time (2) 

0 

— 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time (2) 

— 

20 

— 

30 

— 

50 

— 

50 



B 


NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 
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IDT7050S/L 

HIGH-SPEED IK x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT* 1 ’ 2 ’ 4 * 



TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT (1>3) 



nu i co. 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7050S/L 

HIGH-SPEED IK x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7050S25* 7 * 

IDT7050L25* 7 * 

IDT7050S30 

IDT7050L30 

IDT7050S35 

IDT7050L35 

1DT7050S45 

IDT7050L45 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tEW 

Chip Enable to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 


tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tAS 

Address Set-up Time 

0 

_ 

0 

— 

0 

— 

0 

— 

m 

tWP 

Write Pulse Width* 3 * 

20 

— 

25 

— 

30 

— 

35 

— 


tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

15 

— 

20 

— 

20 

_ 


tHZ 

Output High ZTime (1 ’ 2, 

— 

15 

— 

15 

— 

15 

— 

20 

ms 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

S3 

twz 

Write Enabled to Output in High Z* 1, 2 * 

— 

15 

— 

15 

— 

15 

— 

20 


tow 

Output Active from End of Write* 1, 2 * 

0 

— 

0 

— 

0 

— 

0 

— 

29 

tWDD 

Write Pulse to Data Delay* 4 ' 

— 

45 

— 

50 

— 

55 

— 

65 

ns 

tDDD 

Write Data Valid to Read Data Delay* 4 * 

— 

35 

— 

40 

— 

45 

— 

55 


BUSY INPUT TIMING 

tWB 

Write to BUSY* 5 * 

0 

— 

0 

— 

0 

— 

0 

— 

29 

tWH 

Write Hold After BUSY* 6 * 

15 

— 

20 

— 

20 

— 

20 

— 

KM 


NOTES: 2698*111 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay". 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 
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IDT7050S/L 

HIGH-SPEED IK x 8 FourPort™ STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 , R/W CONTROLLED TIMING 0 ’ 2 ’ 3> 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING 0 ’ 2 ’ 3 ’ 5) 


ADDRESS 


CE 


R/W 


DATA in 


~> 

4 tvvc w 

< > 

c 


■« tAW * 




> 

/ 

4 ► 

tWR 

■*— tAS — ► tEW ► 


"X 


— 1 

M t DW ► 

4 t DH 


K 


> 


NOTES: 2698 drw 09 

1. R/W or CE must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp) of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to 

be placed on the bus for the required tDw. If OE is high during an R AY controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 


7.21 


9 





IDT7050S/L 

HIGH-SPEED IK x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7050S/L 

HIGH-SPEED IK x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7050 provides four ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Any Port* 1 * 

Function 

R/W 

CE 

OE 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode 

X 

H 

X 

z 

CEpi = CEP2 = CEP3 = CEP4 = 

H Power Down Mode, Isbi or 

Isb 

L 

L 

X 

DATAin 

Data on port written into 
memory* 2,3 * 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 


NOTES: 2698 4)112 

1. H = HIG H, L = LOW, X = Don’t Care, Z = High Impedance 

2. If BUSY = LOW, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 


ORDERING INFORMATION 


IDT XXXX A 999 A A 



Blank 

B 


G 

PF 

QE 

25 

30 

35 

45 

L 

S 


7050 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


108-Pin Pin Grid Array 
132-Pin Plastic Quad Flatpack 
132-Pin Cerquad 


Commercial Only 


j* Speed in Nanoseconds 


Low Power 
Standard Power 

8K (IK x 8) FourPort RAM 


2698 drw 12 
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HIGH-SPEED 
2K x 8 FourPort™ 
STATIC RAM 


PRELIMINARY 

IDT7052S 

IDT7052L 


FEATURES: 

• High-speed access 

— Military: 30/35/45ns (max.) 

— Commercial: 25/30/35/45ns (max.) 

• Low-power operation 

— IDT7052S 

Active: 750mW (typ.) 

Standby: 10mW(typ.) 

— IDT7052L 

Active: 750mW (typ.) 

Standby: 1.5mW(typ.) 

• Fully asynchronous operation from each of the four ports: 

PI , P2, P3, P4 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages for both through-hole and surface mount 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7052 is a high-speed 2K x 8 FourPort static RAM 
designed to be used in systems where multiple access in a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessed systems 
that have a need to communicate in real time and also offers 


added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IDT7052 is also an extremely high-speed 2K x 8 
FourPort static RAM designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The IDT7052 provides four independent ports with separate 
control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user’s responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic power down feature, controlled by 
CE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this four port RAM typically operates on only 
750mW of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 50pW from a 2V 
battery. 

The IDT7052 is packaged in either a ceramic or plastic 
108-pin PGA and 132-pin quad flatpack. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 
r/wpi — t— j~~y 


oe pi — -^1 ) — — ; 


1/OoPI - I/07P1 


COLUMN 

I/O 


BUSY PI 


AoPI - AioPI 


AoP2 - AioP2 


PORT 1 
ADDRESS 
DECODE 
LOGIC 


PORT 2 
ADDRESS 
DECODE 
LOGIC 


BUSY P2 - 
I/O0P2- 1/07 P2 < 


COLUMN 

I/O 


-N COLUMN 
I/O 




MEMORY 

ARRAY 


7V 


T 


PORT 4 
ADDRESS 
DECODE 
LOGIC 


CEP2 -4o — 


R/W P2 


h- 


PORT3 

ADDRESS 

DECODE 

LOGIC 


COLUMN 

I/O 



R/W P4 
CE P4 

OE P4 

l/Oo P4 - 1/07 P4 


BUSY P4 


AoP4 - Aio P4 


AoP3 - Aio P3 


BUSY P3 

► I/O0P3- I/07P3 




■o 


P3 


CEP3 
R/W P3 


FourPort Is a trademark o( Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


HC 

OEb 

BUSYb 

NC 

Aoa 

Aia 

A2A 

A3A 

A4A 

Asa 

A6A 

NC 

Aioa 

Vcc 

A7A 

A8A 

A9A 

_NC 
CEa 
R/Wa 
OEa 
BUSY a 
NC 

1/OoA 
I/O 1 A 
I/02A 
I/03A 
GND 
NC 

I/O 4A 

I/O 5 A 

NC 

NC 


o 


o umf 

: Z< < < < Z<<<<<<< Z<<<<<<<<<<< zlolo 

innnnnnnnnr-innnnnnnnnnrnnnnnnninnn 


IDT7052 (1,2,3) 

132 Pin Plastic Quad Flatpack 
132 Pin Cerquad 



84 


83 


1 BUSY D 

: nc 

3 GND 
D NC 
3 I/Otd 

1 I/O 6D 

DI/Osd 
H GND 
3 I/O 4 D 
H I/O 3D 
D I/O 2 D 
: NC 
3 NC 


uuuuuuuuuuulJuuuuuuuuuuuuuUuuuLjuU 

--OOo§2“Qg5gOggogOOGOOQO^aROOaDo 2674 drw 03 

QQ9o55Q>Q5 Q3>Q99 oQQQ 


o o 


>00 


NOTES: 

1. All Vcc pins must be connected to the power supply. 

2. All GND pins must be connected to the ground supply. 

3. NC denotes no-connect pin. 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


Symbol 

Pin Name 

Ao PI - Aio PI 

Address Lines - Port 1 

Ao P2 - Aio P2 

Address Lines - Port 2 

Ao P3 - Aio P3 

Address Lines - Port 3 

Ao P4 - Aio P4 

Address Lines - Port 4 

l/Oo PI - 1/07 PI 

Data I/O - Port 1 

l/Oo P2 - 1/07 P2 

Data I/O - Port 2 

l/Oo P3 - 1/07 P3 

Data I/O - Port 3 

l/Oo P4 - 1/07 P4 

Data I/O - Port 4 

R/WP1 

Read/Write - Port 1 

R/WP2 

Read/Write - Port 2 

R/WP3 

Read/Write - Port 3 

R/WP4 

Read/Write - Port 4 

GND 

Ground 

CE PI 

Chip Enable - Port 1 

CEP2 

Chip Enable - Port 2 

CEP3 

Chip Enable - Port 3 

CEP4 

Chip Enable - Port 4 

OE PI 

Output Enable - Port 1 

0EP2 

Output Enable - Port 2 

0EP3 

Output Enable - Port 3 

OEP4 

Output Enable - Port 4 

BUSY PI 

Write Disable - Port 1 

BUSY P2 

Write Disable - Port 2 

BUSY P3 

Write Disable - Port 3 

BUSY P4 

Write Disable - Port 4 

Vcc 

Power 

GND 

Ground 


2674 fcl 01 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

UH§ 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2674 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter (1) 

Conditions 

Max. 

m 

ClN 

Input Capacitance 

< 

Z 

1! 

O 

< 

11 

■a 

COUT 

Output Capacitance 

VOUT = OV 

11 

l_£j 


NOTE: 2674 4)103 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambjent 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2674 4)105 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7052S 

IDT7052L 

Unit 

Min. 

Max. 

Min. 

Max. 

HUH 

Input Leakage Current 

VCC = 5.5V, VlN = 0V to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = VlH, Vout = 0V to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

Iol = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA 

2.4 

— 

2.4 

— 

mm 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1, 2> 6) (Vcc = 5.0V ± 10%) 




Test 



IDT7052x25 (3) 

IDT7052X30 

IDT7052x35 

IDT7052x45 

m 

Symbol 

Parameter 

Condition 

Version 

PHI 

E^Si 

ESS 

EE^B 

BBS 


EBB 

ESS 

Pml 

Icci 

Operating Power 

CE < ViL 

MIL 

H 

— 

■H|| 

150 

Hjjjl 

150 

360 

150 

360 

mA 


Supply Current 

Outputs Open 


D 

— 

B 

150 

■cT4:-i 

150 

300 

150 

300 



(All Ports Active) 

f = 0< 4 > 

COM’L. 

B 







150 







H 







150 



ICC2 

Dynamic Operating 

CE< VlL 

MIL. 

B 

— 

— 


400 

210 

395 

195 

390 

mA 


Current 

Outputs Open 


n 

— 

— 

KHil 

335 

180 

330 

170 

325 



(All Ports Active) 

f = fMAX (5) 

COM’L. 

B 

225 

350 


340 

210 

335 


330 






m 

195 

305 

mm 

295 

180 

290 

170 

285 

SH 

iSB 

Standby Current 

CE > VlH 

MIL. 

B 

— 

||| 

o 

115 

40 

110 

35 

105 

mA 


(All Ports — TTL 

f = fMAX (5) 


H 

— 


wm 

85 

35 

80 

30 

75 



Level Inputs) 


COM’L. 

B 

mm 

85 

45 

80 

40 

75 

35 

70 






ta 

EilS 

70 

40 

65 

35 

60 

30 

55 


iSB 1 

Full Standby Current 

All Ports 

MIL. 

s 

— 

mgs 

1.5 

30 

1.5 

30 

1.5 

30 

mA 


(All Ports — All 

CE > Vcc - 0.2V 


L 

— 


.3 

4.5 

.3 

4.5 

.3 

4.5 



CMOS Level Inputs) 

VlN > Vcc - 0.2V or 

COM’L. 

B 

1.5 

15 

1.5 

15 

1.5 

15 

1.5 

15 




Vin < 0.2V, f = 0 (4) 


H 

.3 

1.5 

.3 

1.5 

.3 

1.5 

.3 

1.5 



NOTES: 2674 tbl 07 

1 . “x" in part number indicates power rating (S or L). 

2. Vcc = 5V, Ta = +25°C for Typ. 

3. 0°C to +70°C temperature range only. 

4. f = 0 means no address or control lines change. 

5. At f = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions' 
of input levels of GND to 3V. 

6. For the case of one port, divide the above appropriate current by four. 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 

(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. (1) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2 V 


2.0 

— 

— 


ICCDR 

Data Retention Current 

CE> Vhc 

MIL. 

— 

25 

1800 

pA 



Vin > Vhc or < Vlc 

COM’L. 

— 

25 

600 


tCDR (3) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR< 3 ) 

Operation Recovery Time 



tRC <2) 

— 

— 

ns 


NOTES: 2674 tbi 08 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LOW Vcc DATA RETENTION WAVEFORM 


DATA RETENTION MODE . 
— — H 



2674 drw 04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0 V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2674 Ibl 09 


dataout 


30pF* 


rti 

Figure 1. Output Load 


5V 


DATAout 


7750' 


*lnduding scope and jig 


12500 


5pF* 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7052S25 (1) 

IDT7052L25 (1) 

IDT7052S30 

IDT7052L30 

IDT7052S35 

IDT7052L35 

IDT7052S45 

IDT7052L45 

Unit 

Min. | Max. 

Min. | Max. 



READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

45 


tACE 

Chip Enable Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

BUS 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 


tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

B3 

tLZ 

Output Low Z Time (1 • 2) 

3 

— 

3 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time (1, 2) 

— 

15 

— . 

15 

— 

15 

— 

20 

BH 

tPU 

Chip Enable to Power Up Time <2) 

0 

— 

0 

— 

0 

— 

0 

— 

HU 

tPD 

Chip Disable to Power Down Time (2) 

— 

20 

— 

30 

— 

50 

— 

50 

13 


NOTES: 2674 folio 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT* 1 ’ 2 ’ 4) 


ADDRESS 



t RC 



t AA W 


k tOH * 


k— tOH *» 


DATA our 

PREVIOUS DATA VALID ^ 

OOOQ 

£ DATA VALID ^ 
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TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT (1>3) 



nu i to; 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Viu. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 


B 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7052S25* 7 ’ 

IDT7052L25* 7 ’ 

IDT7052S30 

IDT7052L30 

IDT7052S35 

IDT7052L35 

IDT7052S45 

IDT7052L45 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Mln. | Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tEW 

Chip Enable to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 


tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

_ 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

HU 

tWP 

Write Pulse Width* 3 ’ 

20 

— 

25 

— 

30 

— 

35 

— 


tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

5 

— 

nos 

tDW 

Data Valid to End of Write 

15 

— 

15 

— 

20 

— 

20 

— 


tHZ 

Output High Z Time* 1 • 2 ’ 

— 

15 

— 

15 

— 

15 

— 

20 


tDH 

Data Hold Time 

0 

— 

0 

— 

0 

_ 

0 

— 


twz 

Write Enabled to Output in High Z* 1,2 ’ 

— 

15 

— 

15 

— 

15 

— 

20 


tow 

Output Active from End of Write* 1 • 2) 

0 

— 

0 

— 

0 

— 

0 

— 


tWDD 

Write Pulse to Data Delay* 4 ’ 

— 

45 

— 

50 

— 

55 

— 

65 

E9 

tDDD 

Write Data Valid to Read Dat'a Delay* 4 ’ 

. — 

35 

— 

40 

— 

45 

— 

55 

mm 

BUSY INPUT TIMING 

tWB 

Write to BUSY* 5 ’ 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWH 

Write Hold After BUSY* 6 ’ 

15 

— 

20 

— 

20 

— 

20 

— 



NOTES: 2698W11 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. Specified for OE at high (refer to "Timing Waveform of Write Cycle", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay". 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 


! 
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IDT70S2S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING (1,2, 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING* 1 ’ 2 ’ 3 ’ 5) 


NOTES: 



Ft/W or CE must be high during all address transitions. 

A write occurs during the overlap (tEW or twp]_of a low CE and a low R/W. 

tWR is measured from the earlier of CE or R/W going high to the end of write cycle. 

DuringQhis period, the I/O pins are in the output state, and input signals must not be applied. 

If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp . 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7052S/L 

HIGH-SPEED 2K x 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7052 provides four ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. These devices have an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array isjjermitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Any Port (1) 

Function 

R/W 

CE 

OE 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode 

X 

H 

X 

Z 

CEpi = CEP2 = CEP3 - CEP4 = 

H Power Down Mode, Isb or 

ISBl 

L 

L 

X 

DATAin 

Data on port written into 
memory' 2, 3) 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

Z 

High impedance outputs 


NOTES: 2698 6112 

1 . H = HIG H, L = LOW, X = Don't Care, Z = High Impedance 

2. If BUSY = LOW, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 


ORDERING INFORMATION 


IDT XXXX A 999 A 


A 



Blank 

B 


G 

PF 

QE 

25 

30 

35 

45 

L 

S 


7052 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 

Compliant to MIL-STD-883, Class B 


108-Pin Pin Grid Array 
132-Pin Plastic Quad Flatpack 
132-Pin Cerquad 


Commercial Only 


Speed in Nanoseconds 


Low Power 
Standard Power 

16K (2K x 8) FourPort RAM 


2674 drw 12 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 


LOGIC SYMBOL 


Vcc C 
UEC 
PARC 
l/ 0 )5 C 
I/O14C 
GNDC 
I/O13C 
I/O 12C 
I/O11C 
I /0 10^ 

l/0 9 c 

l/0 8 c 

GND C 
l/ 0 7 C 
l/ 0 6 C 
I/O5C 
I/O4C 
I/O3C 
I/O2C 
GNDC 
1 /0,11 
l/O 0 C 
BKPT C 23 
SOC 24 


22 


C 48-2 


□ Vcc 

□ US 2 

□ us, 

□ CSo 

□ we 

□ SUE 

□ CLK 

□ TRTT 

□ An 
^ A 10 

□ Ag 

□ Ab 

□ GND 

□ A 7 

□ Ag 

^ As 

□ A 4 

□ A3 

□ A 2 
□A, 

□ Ao_ 

□ C/D 

□ SCLK 

□ SI 


DIP 

TOP VIEW 


— 

Ao 

l/O 0 

— 

A 1 

I/O, 

— 

A2 

l/0 2 

— 

A 3 

I/O 3 

— 

A 4 

i/o 4 

— 

A5 

l/0 5 

— 

Ae 

I/O 6 

— 

a 7 

l/0 7 

— 

A 8 

I/O a 

— 

A 9 

l/Og 

— 

A 10 

I/0 10 

— 

A 11 

I/0 11 

— 0 

UE 0 

I/O 12 

— 0- 

USi 

I/0 13 

— 0 

us 2 

I/O 14 


UE 

SUE 

I/O 15 

— 0 

TRTT 

PAR 

— 

CLK 

BKPT 

— 0 

WE 


— 

SI 

SCLK 

C/D 

SO 



CLK 

trit 

A11 
A 10 
Ag 
A 8 
GND 
A 7 
A 6 
A 5 

a 4 

A3 


LCC PINOUT 
TOP VIEW 


PIN NAMES 


NAME 

FUNCTION 

A o-ii 

Address 

I/Qo-15 

Data Input/Output 

US 0-2 

Chip Select 

WE 

Write Enable 

U£ 

Output Enable 

SUE 

Synchronous Output Enable 

CLK 

Clock (to register) 

INiT 

Initialize 

BKPT 

Breakpoint Detect 

PAR 

Parity 

SI 

SPC Serial DATA,^ 1 ) 

SO 

SPC Serial DATA 0 U t (,) 

SCLK 

SPC Clock I 1 * 

C/D 

SPC Command/Data (1) 

GND 

Ground 

Vcc 

Power 


NOTE: 

1. The Serial Protocol Channel (SPC) is 

discussed at length in IDT Application Note 16 . 


INDEX 



CLK 

INIT 

An 

A 10 

Ag 

A 8 

GND 

GND 

A 7 

A 6 

A 5 

A 4 

A 3 


PLCC PINOUT 
TOP VIEW 
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IDT71502S/IDT71 502L CMOS STATIC RAM 

64K (4K X 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


EEGEEH 

RATING 

COMMERCIAL 

MILITARY 


V TERM 

Terminal Voltage 
with Respect to 

GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

m 

Operating 

Temperature 

0 to + 70 

-55 to +125 

°C 

t bias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°C 

t stg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

'out 

DC Output Current 

50 

50 

mA 


NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 


CAPACITANCE* 1 * (t a = +25 °c. f = i.omhz) 


SYMBOL 

PARAMETER 

| CONDITIONS 

MAX. 

UNIT 

C IN 

Input Capacitance 

> 

o 

II 

z 

> 

12 

PF 

C OUT 

Output Capacitance 

I Ydut = 0V 

12 

pF 


NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED DC OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

| MIN. 

TYP. 

MAX. 

UNIT 

^cc 

Supply Voltage 


5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

V,H 

Input High Voltage 

2.2 

- 

6.0 

V 

V,L 

Input Low Voltage 

-0.50) 

- 

0.8 

V 


NOTE: 

1. V| L (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


GRADE 

AMBIENT 

TEMPERATURE 

GND 

o< 

O 

Military 

-55° C to + 125°C 

OV 

5.0V +10% 

Commercial 

0°C to +70°C 

ov 

5.0V + 10% 


TRUTH TABLE - READ/WRITE OPERATIONS 
STANDARD PIPELINED MODE 


MODE 

EH 

EH 

m 

lasr-l 


I/O OPERATION 

Deselected 

D 

m 

a 

KM 

BB 

High Z 

Read 

D 

a 

D 

X 

a 

High Z 

Read 

D 

D 

a 

o 

_T 

High Z 

Read 

D 

D 

a 

L 

BB 

DATA out @ Address 

Write 

D 

D 

a 

a 

a 

DATA |N @ Address 


TRUTH TABLE - SPC OPERATIONS 


MODE 

K33 

SCLK 

FUNCTION 

Command 

H 

_r 

Shift bit into command register 

Data 

L 

_r 

Shift bit into data register 

Execute 

1_ 

_r 

Execute command during time 
between C/D and SCLK 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V +10% 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

IDT71502S 
TYP. (1> MAX. 

MIN 

IDT71502L 

TYP. (1> 

MAX. 

UNIT 

mi 

Input Leakage Current 

Vqc — Max., V|N = GND to Vqq 

MIL 

- 

- 

10 

- 

- 

5 

piA 

COM'L. 

- 

- 

5 

- 

- 

2 


Output Leakage Current 

V C c= Max. 

MIL. 


_ 

10 

_ 

_ 

5 

pA 

= V| H , Vqjjj — GND to Vcc 

COM'L. 

- 

- 

5 

- 

- 

2 

V 0 L 

Output Low Voltage! 2 ) 

1 — 16mA, Vqq— Min. 

- 

- 

0.5 

- 

- 

0.5 


V OH 

Output High Voltage* 2 ) 

Ioh = “8mA, Vqq — Min. 

2.4 

- 

- 

2.4 

- 

- 


V OL 

Output Low Voltage, BKPT 

Iol = 24mA, Vcc = Min. 

- 

- 

0.5 

- 

- 

0.5 



NOTES: 

1. Typical limits are at V C c = 5.0V, +25°C ambient. 

2. All outputs except BKPT, which is open drain. 


DC ELECTRICAL CHARACTERISTICS (,) 


V cc = 5.0V +10% 


SYMBOL 

PARAMETER 

POWER 

IDT71502S25* 2 - 4 > 
IDT71502L25* 2 > 4 > 

COM’L 

IDT71502S35 (4> 
IDT71502L35< 4 > 
COM’L MIL. 

IDT71502S45 (4) 
IDT71502L45 * 4 > 
COM’L. MIL 

IDT71502S55 (3 ’ 4> 
IDT71502L55* 3 ' 4 > 
COM’L MIL 

UNIT 

B 

Operating Power Supply Current 

CS = V| L , Outputs Open, 

\^c = Max., f = 0 

S 

155 L 

155 

170 

155 

170 

155 

170 

mA 

L 

135 

135 

150 

135 

150 

135 

150 

PI 

Dynamic Operating Current 

CS = V| L , Outputs Open. 

Mcc = Max., f = f MAX = 1/TRC 

S 

280 

255 

270 

230 

245 

220 

235 

rnA 

n 

L 

vf 250 

225 

240 

200 

215 

190 

205 


NOTES: 


1. All values are guaranteed maximums. 

2. 0°C to + 70°C temperature range only. 

3. -55°C to + 125°C temperature range only. 

4. Pipelined address access set-up time. 
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IDT71502S/IDT71502L CMOS STATIC RAM 

64K(4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIALTEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 

PARAMETER 

IDT71502S25< 1l4 > 

IDT71502L25( 1 - 4 > 

MIN. MAX. 

IDT71502S35< 4 > 

IDT71502L35< 4 > 
MIN. MAX. 

IDT71502S45< 4 > 
IDT71502L45< 4 > 
MIN. MAX. 

IDT71502S55 < 2 - 4 > 
IDT71502L55 < 2 ' 4 > 
MIN. MAX. 

UNIT 

READ CYCLE - PIPELINED | 

Irc 

Read Cycle Time 

40 

- 

50 

- 

65 

- 

80 

- 

ns 

*AS 

Address Set-up Time 

25 

it - : 

35 

- 

45 

- 

55 

- 

ns 

'cs 

Chip Select Set-up Time 

10 

- 

12 

- 

15 

- 

20 

- 

mm 


Set-up Time: SOE 

10 


12 

- 

15 

- 

20 

- 

ns 

l AH 

Address Hold Time 

o:P 

i'-ii'' 

0 

- 

0 

- 

0 

- 

ns 

*CH 

Chip Select Hold Time 

2 

- 

2 

- 

2 

- 

2 

- 

ns 

t H 

Hold Time: SOE 

2 

- 

2 

- 

2 

- 

2 

- 

ns 

*CD 

Clock to Output Delay 

- 

12 

- 

15 

- 

20 

- 

25 

ns 

^CWH 

Clock Width, High 

15 

:: ;ti 

15 

- 

20 

- 

20 

- 

ns 

l CWL 

Clock Width, Low 

15 

15 

- 

20 

- 

20 

- 

ns 

*OE 

Asynchronous Output Enable To Data 
Valid Time 

lllll 

12 

- 

15 

- 

20 

- 

25 

ns 

*oz 

Asynchronous Output Disable Time< 3 )( 5 ) 

- 

11 

- 

14 

- 

19 

- 

24 

ns 

l SOE 

Synchronous Output Enable To Data 
Valid Time 

- 

12 

- 

15 

- 

20 

- 

25 

ns 

'soz 

Synchronous Output Disable Time (3)(5 > 

“ ' ' : 

11 

- 

14 

- 

19 

- 

24 

n 

t|NIT 

Initialize to Output Delay 

- 

45 

- 

50 

- 

65 

- 

80 

ns 

^IR 

Initialize Recovery Time 

30 

-■ 

35 

- 

45 

- 

55 

- 

ns 

l IW 

Initialize Pulse Width 

30 

- 

35 

- 

45 

- 

55 

- 

ns 

tpAR 

Parity Generation Time 

- 

30 

- 

35 

- 

45 

- 

55 

ns 

*BPR 

Breakpoint Delay From Register 

- 

35 

- 

35 

- 

45 

- 

55 

ns 

l BPA 

Breakpoint Delay From Address 

it; ' t 

35 

- 

35 

- 

45 

- 

55 

ns 

*abfs 

Address to BKPT FF Set-up 

30 

- 

35 

- 

40 

- 

50 

- 

ns 

*abfh 

Address to BKPT FF Hold 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

'bfcd 

BKPT FF Clock to Data 

- 

15 

- 

20 

- 

25 

- 

30 

ns 

| READ CYCLE - NON-PIPELINED 

*AAN 

Address Access Time 

- 

30 

- 

35 

- 

65 

- 

80 

ns 

*OLZ 

Asynchronous Output Enable Time* 3 )* 5 ) 

2 

- 

2 

- 

2 

- 

2 

- 

ns 

*SOEN 

Synchronous Output Enable To Data 
Valid Time 

- 

12 

- 

15 

- 

20 

- 

25 

ns 

^CAN 

Chip Select Access Time 

- 

15 

- 

20 

- 

30 

- 

35 

ns 

'aspn 

Address Set-up Parity Time 

40 


50 

- 

65 

- 

80 

- 

ns 

Wbn 

Address Access to Breakpoint 

:-§p 

55 

- 

65 

- 

80 

- 

95 

ns 

'aabfs 

Address Access to BKPT FF Set-up 

40 

50 

- 

65 

- 

80 

- 

ns 

Iaabfh 

Address Access to BKPT FF Hold 

0 


0 

- 

0 

- 

0 

- 

ns 

'pfcd 

Parity Flip-Flop Clock to data 

12 

- 

15 

20 

- 

25 

ns 


NOTES: 

1. 0°Cto + 70 °C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested, 

4. Pipelined address access set-up time. 

5. Transition is measured ±500mW from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502L CMOS STATIC RAM 

64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT71502S/IDT71502L CMOS STATIC RAM 

64K (4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K{4Kx 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V C c = 5V ±10%, All Temperature Ranges) 


SYMBOL 

PARAMETER 

IDT71502S25 I 1 * 4 ) 
IDT71502L25 <«•«> 
MIN. MAX. 

IDT71502S35 <4) 
IDT71502L35 < 4 > 
MIN. MAX. 

IDT71502S45 (4) 
IDT71502L45 < 4 > 
MIN. MAX. 

IDT71502S55 (2>4) 
IDT71502L55< 2 ' 4 > 
MIN. MAX. 

UNIT 

RAM WRITE CYCLE 

two 

RAM Write Cycle Time 

40 

- . 

50 

- 

65 

- 

80 

- 

ns 

twAS 

RAM Write Address Set-up Time 

0 


0 

- 

0 

- 

0 

— 

mrmi 

w 

RAM Write Pulse Width (5) 

20 

25 

- 

35 

- 

45 

- 

ns 

tow 

RAM Write Data Set-up Before End 

Of Write 

15 

Iff- 

17 

- 

25 

- 

30 

- 

ns 

l AW 

Address Valid to End of Write 

25 

* - 

30 

- 

50 

- 

60 

- 

ns 

twcw 

Chip Select To End Of Write 

25 

- 

30 

- 

50 

- 

60 

- 

ns 

twDH 

RAM Write Data Hold Time 

0 

- ■ 

0 

- 

0 

- 

0 

- 

mm 

l Wfl 

Write Recovery Time 

5 y.% 

- 

5 

- 

5 

- 

5 

- 

ns 

l wz 

Write Enable to Output Hi-2 (3 ' 6) 


15 

- 

15 

- 

20 

- 

20 


tow 

Output Active from End of Write (3i 6) 

*5; ; 

- 

5 

- 

5 

- 

5 

- 

ns 


NOTES: 

1 . 0°Cto + 70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Pipelined address access set-up time. 

5- OE = V| H . 

6 . Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 

TIMING WAVEFORM OF WRITE CYCLE (1) 




NOTE: 

1 . A write occurs during the overlap of both C3 and WE low. 

2. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc - 5V ±10%, Ail Temperature Ranges) 


SYMBOL 

PARAMETER 

IDT71502S25 (1 ’ 4) 
IDT71502L25< 1 - 4 > 
MIN. MAX. 

IDT71502S35 <4 > 
IDT71502L35< 4) 
MIN. MAX. 

IDT71502S45 (4) 
IDT71502L45< 4 > 
MIN. MAX. 

IDT71502S55 (2> 4) 
IDT71502L55* 2, 4 > 
MIN. MAX. 

UNIT 

TRACE WRITE CYCLE 

*TWC 

Trace Write Cycle Time 

40 


50 

- 

65 

- 

80 

- 

ns 

^TWDS 

Trace Write Data Set-up Time 

8 


10 

- 

12 

- 

15 

- 

ns 

l TWDH 

Trace Write Data Hold Time 

2 


2 

- 

2 

- 

2 

- 

U9li 

l TWS 

Trace Write Enable Set-up Time 

8 

: - 

10 

- 

12 

- 

15 

- 

ns 

*TCS 

Trace Write Chip Select Set-up Time 

8 

- 

10 

- 

12 

- 

15 

- 

ns 

*TWH 

Trace Write Enable Hold Time 

2|;y ; 

- 

2 

- 

2 

- 

2 

- 

ns 

^TCH 

Trace Write Chip Select Hold Time 

2 

- 

2 

- 

2 

- 

2 

- 

ns 


NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°Cto + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Pipelined address access set-up time. 


TIMING WAVEFORM OF TRACE WRITE CYCLE (1) 


CLOCK j 

“* tfWC *■ 

■* *CWH ► •* *CWL ► 


A \ / 

/ 



"• ^TWDS ► 

/ 

•* l TWDH ► 

s 




N 

"• l TWS *■ 

/ 

•* l TWH ► 


WE 


\ 

l TCS ► 

/ 

'tch -+\ 

/ — 

55 N 

X 


NOTE: 

1 . A write occurs if both US and WE are low at the clock low-to-high transition 


AC TEST CONDITIONS (Read and Write Cycles) 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


DATAquti ' 
PAR 


2550 


4800 


30pF*, 
(5pF for 


BKPT • 


{ 02' *SOZ- *WZ- *0W) 



Figure 1. Output Load, Parity Output Figure 2. Output Load 

(for BKPT pin) 


‘Includes scope and jig. 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64 K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SPC AC ELECTRICAL CHARACTERISTICS (,) v cc = 5V ±10%, All Temperature Ranges 


SYMBOL 

PARAMETER 

MIN. 

IDT71502S/L (1) 

MAX. 

UNIT 

tsCLK 

SCLK Period 

100 

- 

ns 

*SCW 

SCLK Pulse Width 

40 

- 

ns 

*SDS 

Serial Data Set-up Time 

20 

- 

ns 

*SDH 

Serial Data Hold Time 

2 

- 

ns 

{ SCD 

Clock to serial Data Output Delay 

- 

30 

ns 

*SPD 

Serial Data-ln-to-Out Delay, Stub Mode 

- 

20 

ns 

tcMIH 

Command/Data Set-up Time, Low-to-High (2) 

20 

- 

ns 

tcMHL 

Command Set-up Time, High-to-Low (Execution Time) (2) 

35 

- 

ns 

l CMH 

Command/Data Hold Time* 2 * 

5 

- 

ns 

tcSCD 

Command/Data to Serial Data Output Delay (1st Bit Only) 

- 

45 

ns 


NOTES: 

1 . These specifications apply to all speed grades of the product. 

2. C/D cannot change while SCLK is high. 

TIMING WAVEFORM OF SPC CHANNEL 




AC TEST CONDITIONS (SPC) 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 3 


Figure 3. Output Load for Serial Output 

‘Includes scope and jig. 
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IDT71502S/IDT71502L CMOS STATIC RAM 

64K(4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SPC FUNCTIONAL BLOCK DIAGRAM 


COMMAND DATS (C/D) 
SERIAL DATA , N (SI) 


SERIAL CLOCK (SCLK) 



SERIAL DATAqui 
. (SO) 


MUX ENABLES 
AND REGISTER 
STROBES. ETC. 


DIAGNOSTIC DATA 
TO/FROM CHIP 


SPC COMMAND FORMAT 

7 43 0 


SPC Command Code 

4 bits 

SPC Register Code 

4 bits 


SPC COMMAND CODES 

COMMAND 

CODE 

READ/WRITE 

FUNCTION 

ACTION 

NOTES 


Read 

Read Register 

Uses Register Select Field 


Write 

Write Register 

Uses Register Select Field 

| 2 

Read 

Read Register and Increment Initialize Counter 

Serial RAM Read 


Write 

Write Register and Increment Initialize Counter 

Serial RAM Write 


- 

Reserved (No-Op) 


D 

Write 

Stub Diagnostic 

Broadcast Commands 


Write 

Serial Diagnostic 

Serial Commands 


- 

No-Op 

Guaranteed No-Op 

SPC REGISTER CODES 

REGISTER 

CODE 

READ/WRITE 

FUNCTION 

REGISTER 

NOTES 

0 

R/W 

Initialize Counter 

- 

1 

RAV 

RAM Output (or Input it reading) 

- 

2 

R/W 

Pipeline Register 

- 

3 

R/W 

Break Mask Register 

- 

4 

R/W 

Break Data Register 

- 

5 

R/W 

Set-up + Status Register 

Break Multiplexer, Trace Mode, etc. 

6 

Rd Only 

I/O-] 5 - l/O 0 (Data Pins) 

Data Pins of Chip 

7 

Rd Only 

RAM Address 

Address Going into RAM 

8-F 

- 

Reserved (unused) 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


REGISTERED RAM DATA FLOW BLOCK DIAGRAM 





NOTE: 

1 . SPC and RAM accesses are mutually exclusive. Hence, these two operations must not occur simultaneously. During SPC 
accesses, the content of the pipeline register will change if the parallel clock is active. 
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I DT71 502 S/I DT7 1 502 L CMOS STATIC RAM 

64K(4Kx 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP REGISTER FORMAT 


BIT 

NAME 

TYPE (1) 

FUNCTION 

POWER-UP 

VALUE 

15 

CE 

RO 

Chip Enable State: NOR of All Chip Enable Pins 

0 

14 

SOE FF 

RO 

SOE FF State: 1 = Output Enabled, 0 = Output Disabled 

0 

13 

SOE Pin 

RO 

SOE Pin State: 1 = High, 0 = Low 

0 

12 

OE Pin 

RO 

OE Pin State: 1 = High, 0 = Low 

0 

11 

WE Pin 

RO 

WE Pin State: 1 = High, 0 = Low 

0 

10 

TnTt Pin 

RO 

INIT Pin State: 1 = High, 0 = Low 

0 

9 

BP Compare 

RO 

Breakpoint Comparator Output: 1 = Compare Valid 

0 

8 

BP Pin 

RO 

BP Pin State: 1 = High, 0 = Low 

0 

7 

CS, Level 

R/W 

0 = CSi is Low Active; 1 = CSi is High Active 

0 

6 

CS 0 Level 

R/W 

0 = CS 0 is Low Active; 1 = CS 0 is High Active 

0 

5 

Non-Reg High 

R/W 

Set Pipeline Register Bits 15-8 to Flow-Through Mode 

0 

4 

Non-Reg Low 

R/W 

Set Pipeline Register Bits 7-0 to Flow-Through Mode 

0 

3 

... 

- 

(Unused) 

0 

2 

BC Address 

R/W 

0 = Breakpoint on Pipeline Register Output, 1 = Breakpoint on RAM 
Address Inputs 

0 

1 

BC Pipelined 

R/W 

Set Breakpoint Output MUX for Pipeline FF Output 

0 

0 

Trace Mode 

R/W 

Set for Trace Mode: I/O 15-0 to Pipeline Register, Pipeline Register to RAM, 
Initialize Counter as Address, Write with Clock Pulse 

0 


NOTE: 

1 . RO means Read Only. R/W means Read/Write. 




















































































IDT71502S/IDT71502L CMOS STATIC RAM 

64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


GENERAL DESCRIPTION 

The IDT71502 Registered RAM consists of a 4K x 16-bit RAM 
plus a 16-bit pipeline register and is designed for microcode 
writable control store use. A serial shift register system, the Serial 
Protocol Channel (SPC), is included on-chip for serial load and 
read-back of the RAM data. A RAM address counter is also pro- 
vided to speed up RAM load and read-back. The SPC serial shift 
register is also configured to be used as a diagnostic register. The 
shift register can read all status conditions on the chip such as the 
RAM output, pipeline register output, data output pin state and 
RAM load/read counter value. A breakpoint comparator is in- 
cluded to support the diagnostic function. This breakpoint com- 
parator can be used to detect a particular bit pattern in the RAM ad- 
dress or pipeline register outputs. 

The IDT71502 Registered RAM includes features to support 
control store applications. These include synchronous output en- 
able and an initialize register for selecting the initial value of the 
pipeline register. A parity output is provided which indicates the 
parity of the contents of the pipeline register. The parity output can 
be used to provide parity check control for high-reliability systems. 

The I DT7 1 502 Registered RAM can also be used as a trace RAM 
for recording external data. In this mode, the data I/O pins are in- 
puts and data is clocked into the RAM using the Initialize register as 
the address counter. The Trace mode, in combination with the 
breakpoint comparator, allows the IDT71502 Registered RAM to 
be used as a one-chip logic analyzer. 

RAM Operation 

After power up, and in its typical operating mode, the IDT71502 
Registered RAM is set for pipelined read and direct (non-pipelined) 
write. Data may be directly written into the RAM by driving the ad- 
dress and data inputs and strobing the Write Enable input. Data is 
read from the RAM by driving the address lines and clocking the 
pipeline register. 

The RAM may also be read and written by the Serial Protocol 
Channel (SPC). This is the typical path for loading the RAM after 
power up. SPC and RAM accesses are mutually exclusive. Hence, 
these two operations must not occur simultaneously. During SPC 
accesses, the content of the pipeline register will change if the par- 
allel clock is active. 

Serial Protocol Channel 

The Serial Protocol Channel (SPC) logic consists of a 16-bit data 
shift register, an 8-bit command register and clock logic consisting 
of gates and a flip-flop. A block diagram of the command decode 
logic is shown for reference. The command decode logic decodes 
and executes the command in the command shift register using 
the clock from the clock logic. The command is divided into two 
four-bit fields. The most significant four bits of the command regis- 
ter define the command to be executed: read, write, etc. The least 
significant four bits define the register to be read or written. (NOTE: 
The data to the SPC is shifted in LSB first.) 

The SPC is connected to the outside world through four wires. 
These wir es co nsist of serial data in and out, a shift clock and a 
command/data line. When the command/data line is high, com- 
mands are shifted from the serial data in to the command register 
by the clock. When the command/data line is low, data is shifted 
into the data shift register by the clock. When the command/data 
line transitions from high (command) to low (data), aclock pulse is 
generated internally to the command decode logic. This pulse 
lasts from the beginning of the high-to-low transition to the next se- 
rial clock pulse and is used to execute the command in the com- 
mand register. 

Two of the defined commands are Serial and Stub. These com- 
mands control a latch which determines the source of the serial 


data out in the command mode. The Serial command causes the 
data output to be taken from the last stage of the command shift 
register. This is the normal operating mode, where all the shift reg- 
isters in a system are connected into one long shift register. The 
SPC logic in the IDT71502 is automatically set to the Serial mode 
by power up. The Stub command sets the latch and causes the se- 
rial output data to be taken from the serial input. In this mode, the 
serial data is passed directly from one chip to the next so that all 
command registers have the same data at their serial inputs. This 
allows a broadcast mode where all command registers in a system 
can be loaded with the same command at the same time. 

RAM Load/Readback Logic 

The RAM write pulse is generated by an internal one-shot trig- 
gered by the clock. Data is written into the RAM immediately fol- 
lowing pipeline register load and the Initialize Counter is incre- 
mented by the trailing edge of the write pulse. Using an internally 
generated write pulse makes RAM writing independent of clock 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 

A detailed block diagram of the IDT71502 Registered RAM, 
showing the various internal registers and the load and readback 
paths, is shown in the Registered RAM Data Flow Block Diagram. 
In addition to the logic shown in the Functional Block Diagram on 
the first page of the data sheet, there is an Initialize Counter for 
loading and initializing the RAM, Break Data and Mask registers for 
the Breakpoint Comparator and multiplexers at the input to the 
Pipeline register for allowing data from the data I/O pins to be 
clocked into the Pipeline register in the Trace mode before being 
written into the RAM. The data flow block diagram also shows the 
various multiplexers for routing data for breakpoint and readback 
use. 

Initialize Counter 

The Initialize Counter provides the initial address to the RAM af- 
ter reset of the part. A pulse applied to the Initialize pin causes the 
Initialize Counter to be gated to the RAM address and the RAM data 
to be preset into the pipeline register. This provides an initial value 
in the pipeline register before the first clock pulse arrives. The In- 
itialize Counter can be reset to zero at power up of the chip and can 
be loaded with a value other than zero by the SPC. Once loaded 
with a value by the SPC, this value is used in further chip reset op- 
erations. 

Set-up Register 

The Set-up Register is a 1 6-bit register used to set the chip oper- 
ating mode and to read back chip operating status conditions. A 
command word written into the Set-up Register sets 7 latches 
which control the chip operating conditions. Reading the Set-up 
Register provides the current status of these 7 latches and various 
other signals on the chip. At power up, the 7 latches are cleared to 
zero and the Initialize counter is cleared to zero. The format of the 
Set-up Register is shown in the Set-up Register Format table. 

The Set-up Register has 7 latches which determine the operat- 
ing mode of the chip. These are CS,, CS 0 , Non-Reg High, Non- 
Reg Low, BC RAM, Break Pige_and Trace. The CS, and CS 0 bits 
determine the polarity of the CS, and CS 0 chip enables. The Non- 
Reg High and Low bits set the upper and lower bytes of the Pipeline 
Register to a flow-through mode, respectively. The BC RAM bit de- 
termines the source of the data for breakpoint comparison, either 
the Pipeline Register or the RAM address. The Break Pipe latch 
switches the breakpoint pin multiplexer from the comparator to the 
buffer flip-flop. The trace latch sets the chip into the Trace mode. 
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I DT7 1 502 S/I DT7 1 502 L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 

Power Up State 

Power up is defined as taking Vcc from below 1.0 volts to 
5.0 volts nominal. This generates power up reset, an internal signal 
which resets several registers on the chip. After power up, the 
IDT71502 is in the following state: 

• Set-up Register cleared to zero 

• Initialize Counter cleared to zero 

• Breakpoint Mask Register cleared to equal (Breakpoint output 
high) 

• SOE Flip-Flop cleared to outputs off 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Note that taking Vcc from 5.0 volts to 2.0 volts and back to 
5.0 volts will not cause power up reset. 

Set-up Register: Programmable Chip Enable 

The chip enable function is programmable by bits in the Set-up 
Register. The logic for this is shown in Figure 1 . The bits in the Set- 
up Register define the active state of each chip enable: high or low. 
This allows up to four RAMs to be cascaded in depth with no exter- 
nal decoders required (16K x 16 bits of RAM). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K{4Kx 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Set-up Register: Non-Registered Outputs 

Two bits of the Set-up Register, Non-Reg Hi and Non-Reg Lo, 
can be set to cause the Pipeline Register bits 1 5-9 and 7-0, respec- 
tively, to be set to the flow-through mode. In the flow-through 
mode, both latches of the register are open and the register acts 
like a simple buffer with its output following its input. This allows the 
user to have some non-registered bits in microcode applications. 
The output circuit cons isting of the Pipeline Register, the Synchro- 
nous Output Enable (SOE), and the Output Enable (OE), has 
some special logic to support this mode, as shown in Figure 2. 


Also, activating the Initialize pin causes the Pipeline Register to be 
put in the flow-through mode. Figure 2 shows the Pipeline Register 
as two latches operated in the MASTER/SLAVE configuration. The 
clock input will cause the latch pair to work as a register. If the. In- 
itialize pin is activated, both registers will be placed in the flow- 
through mode by the OR gates. Also, if either Non-Reg bit is set, its 
corresponding 8-bit portion of the register will be placed in the 
flow-through mode. 


NON-REG HI 


RAM DATA out 
MUX 
15-8 


NON-REG LO 


RAM DATA out 
MUX 
7-0 


INITIALIZE 


CLOCK 

SOE 


OE 

OE 


DATAout 

15-8 



MASTER 

LATCH 


SLAVE 

LATCH 


DATAout 

7-0 


Figure 2. Output Logic Block Diagram 


When in the flow-through mode, the output enable flip-flop for 
that half must also be in the flow-through mode for external chip 
expansion to work properly. A non-registered RAM bit must be en- 
abled by a non-registered output enable, while a registered bit 


must be enabled by a synchronous output enable. This is done by 
using the no n-regi stered bit to control a multiplexer which selects 
between the SOE flip-flop input and output as the source of the 
output enable. 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Set-up Register: Breakpoint Comparator Control 

The Breakpoint Comparator (BC) provides a masked 16-bit 
comparison of the various data paths that can be read by the SPC. 
It consists of an equal-comparator and the Break Data and Mask 
registers, as shown in Breakpoint Comparator Logic Block Dia- 
gram (Figure 3). The BC compares the data from the chip against 
the data in the Break Data Register and activates the Breakpoint 
Compare output if the two are equal. The Mask Register enables 
comparison: if a bit in the Mask Register is a one, comparison is 
enabled on the corresponding bit in the Break Data Register. If it is 
zero, the comparison on the that bit is disabled: i.e., forced to 
equal. 

The Breakpoint output is an open drain type to allow width ex- 
pansion of the Breakpoint Comparison. For example, if two 
IDT71502 chips have their breakpoint pins tied together to the 
same load resistor, both breakpoint comparators must be valid be- 
fore the output can rise. The result is a 32-bit comparison. 


A selectable flip-flop is provided for the Breakpoint Output. This 
allows pipeline registered bits, non-registered bits and address 
bits to be used in comparison with the same timing. Breakpoint 
comparison is commonly performed on the pipeline register out- 
puts. These outputs are valid after the clock; i.e. for the current cy- 
cle. Address inputs and non-pipelined outputs are valid before the 
clock, representing address and data for the next cycle, respec- 
tively. If address or non-pipelined outputs are to be used in break- 
point comparison, a flip-flop delay must be added so that they will 
be valid after the clock in the same manner as pipelined bits. The 
selectable flip-flop provides this delay so that all breakpoint com- 
parison outputs are valid in the current cycle. 

The Breakpoint output driver is enabled by the SOE Flip-Flop to 
allow depth expansion of the comparison. SOE must be low prior 
to clock going high whether in pipelined mode or not. 


TO/FROM SPC 


RAM ADDRESS INPUTS 
PIPELINE REGISTER 

RAM ADDRESS SELECT 
(SET-UP REGISTER BIT) 


CLOCK 


BREAKPOINT PIPELINE 
(SET-UP REGISTER BIT) 



Figure 3. Breakpoint Comparator Logic Block Diagram 


Set-up Register: Trace Mode Operation 

When the trace bit in the Set-up Register is set, the chip is in the 
Trace mode. In this mode, data from the chip data pins, 
l/0 15 - l/O 0 , is written into sequential locations in the RAM . The 
address for the RAM comes from the Initialize Counter, which is in- 
cremented after each RAM write. The Trace mode is used to record 
external data events in the same manner as a logic analyzer. The 
Trace mode recording sequence is as follows: 

1 . Data from the I/O pins is written into the Pipeline Register by the 
clock. 

2. Data in the Pipeline Register is written into the RAM by a one- 
shot driven by the trailing edge of the clock. The RAM address 
comes from the Initialize Counter. 

3. The Initialize Counter is incremented by the trailing edge of the 
RAM write pulse. 


Trace operation requires both WE and CS to be active. If either 
is inactive (high), the Initialize Register will not be incremented and 
data will not be written into the RAM. The Pipeline Register will be 
loaded, however. This allows the write enable to be used for skip- 
ping words. A timing diagram of this logic is shown in the Trace 
Mode Sequence Timing Diagram (Figure 4). 

The RAM write pulse is generated by an internal one-shot trig- 
gered by the clock. Data is written into the RAM immediately fol- 
lowing pipeline register load and the Initialize Counter is incre- 
mented by the trailing edge of the write pulse. Using an internally 
generated write pulse makes RAM writing independent of clock 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64 K <4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CLOCK 1 II | | 


1 I 1 I 

1 1 1 1 1 

1 

1 

cr-wE | | P ! 

1 " 1 1 1 1 

1 1 1 1 1 

1 

1 

I 

1 


n r i i i 

i i i i i 

TCLK 1 1 1 1 1 1 1 | 

{RAM WRITE) 1 | | 1 1 1 1 | 

i n 

"1 | | 1 1 1 | 

III 1 1 II 

■ i 

i 

PIPELINE HLlijS^bH U .j V C « 0 Y E Y Pj Y 

1 j 1 1 i 1 1 1 

III 1 1 III 

PIPELINE REGISTER )( Tj )( 5 )[ C Y 5 Y [i Y 

III 1 1 III 

1 1 1 1 1 1 

INITIALIZE COUNTER “I T V « 1 1 1 1 V t 1 “ ' ‘ 

(RAM ADDRESS) 1 5 A 6 1 1 1 1 A 7 1 




Figure 4. Trace Mode Sequence Timing Diagram 
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I 




” 
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TCLK 
(RAM WRITE) 








PIPELINE REGISTER 
INPUT 




-J 

r 


i 

DATA X + 1 


zx 


DATA X + 2 






i - 


PIPELINE REGISTER 
OUTPUT 

j X 

DATAX 




J DATAX + 1 






I - 

_ 


INITIALIZE COUNTER 
(RAM ADDRESS) 


N 

^X X N+ ’ 











RAM DATA 

1 OLD 

X 

)( DATA X 



n 



Figure 5. Trace Mode Clock Timing Diagram 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64 K (4K x 1 6-BIT) REGISTERED RAM 


Parity Output 

The Parity Output pin is generated from a 16-bit parity tree, as 
shown in the Parity Tree Logic Block Diagram (Figure 6) . Even par- 
ity is used. Parity is generated on the contents of the Pipeline Reg- 
ister. The parity output driver is three-state and is enabled by the 
SOE Flip-Flop to allow depth expansion of the parity output. 

The Parity Output always reflects the parity of the registered 
value. Additional flip-flops and multiplexers are included in the par- 
ity tree to cover the case of non-registered outputs. If one or both 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


bytes of the Pipeline Register are set to the Non-Registered mode, 
a flip-flop pipeline delay is added to the corresponding byte parity 
chain to make the result of that byte parity calculation the sam e as if 
the Pipeline Register was not in the Non-Pipelined mode. SOE 
must be low prior to the clock going high in pipelined or non- 
pipelined mode. 


REGISTER BIT 15 
REGISTER BIT 14 

REGISTER BIT 13 
REGISTER BIT 12 

REGISTER BIT 11 
REGISTER BIT 10 

REGISTER BIT 9 
REGISTER BIT 8 

REGISTER BIT 7 
REGISTER BIT 6 

REGISTER BIT 5 
REGISTER BIT 4 
REGISTER BIT 3 
REGISTER BIT 2 

REGISTER BIT 1 
REGISTER BIT 0 



Figure 6. Parity Tree Logic Block Diagram 
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1DT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


REGISTERED RAM APPLICATIONS 

Using the Registered RAM in Writable Control 

Stores 

The IDT71502 Registered RAM is designed expressly for effi- 
cient use in writable control stores. A simplified block diagram of a 

16-BIT DATA BUS 


16-bit microprogram-controlled system using the IDT71502 is 
shown in Writable Control Store Using Registered RAM (Figure 7). 
The system shown uses four IDT715Q2 Registered RAM chips to 
provide 4K x 64 bits of microcode writable control store. 



Figure 7. Writable Control Store Using Registered RAM 


Using the Parity Output 

The parity output can be used in conjunction with an additional 
IDT71502 Registered RAM to provide parity checking for control 
stores. This is shown in the Parity Check in a Writable Control Store 
System (Figure 8) block diagram. The parity output driver is gated 


by the SOE Flip-Flop. This allows simple depth expansion of the 
parity function by paralleling the parity outputs in the same manner 
as the data outputs, as shown in the Parity Check in a Depth Ex- 
panded Writable Control Store System (Figure 9) block diagram. 


Serial Protocol Channel 



CONTROL BITS 0-15 CONTROL BITS 112-127 


PARITY 

ERROR 


Figure 8. Parity Check in a Writable Control Store System 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SERIAL PROTOCOL CHANNEL 



BANKO 


BANK 1 


PARITY 

ERROR 


CONTROL BITS 0-15 


CONTROL BITS 112-127 


Figure 9. Parity Check In a Depth Expanded Writable Control Store System 
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I DT7 1502 S/I DT7 1 502L CMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Using Trace Mode as a Logic Analyzer 

The T race mode allows the I DT7 1 502 to be used as an on-board 
logic analyzer for system diagnostics. It is particularly powerful 
when used in conjunction with the Breakpoint function. In the 
Trace mode, data is recorded in sequential locations in the RAM as 
controlled by the Trace Counter. Since the incoming data is 
clocked into the pipeline register, the set-up and hold times are 
short and compatible with capturing changing bus data, for exam- 
ple. A block diagram of a system with an IDT71502 used in the 
Trace mode is shown in Diagnostic Bus Monitoring Using Trace 
Mode (Figure 10). 

The Breakpoint outputs from the IDT71502 devices in a system 
can be used to control the Trace mode writing. The Breakpoint out- 


puts are open drain types which provide a wire-AND function when 
connected together to a single pull-up resistor. By tying the Break- 
point outputs for the writable control store RAMs and the trace 
RAM, a breakpoint comparison can be made over the full 
microcode word plus the data bus contents. This comparison can 
be used to enable the trace write so that only data which occurred 
at the Breakpoint times is recorded. This allows recording the data 
that was on the bus during each instance of an I/O write, for exam- 
ple. 


BOARD 

DIAGNOSTIC ACCESS 



Figure 10. Diagnostic Bus Monitoring Using Trace Mode 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4K X 16-BIT) REGISTERED RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Serial Loading of the 1DT71502 Using the SPC 

In order to use the IDT71502 In writable control store applica- 
tions, it must be loaded with the microprogram before use. This is 
done using the Serial Protocol Channel (SPC). Loading the RAM 
over the SPC can be done in several ways. The microcode can be 
loaded from a central microprocessor, which can perform both 
microcode load and system diagnostics at power up, or it can be 
loaded using dedicated load logic. 

An example of a design of this dedicated load logic is shown in 
the Microcode Load Logic Example (Figure 11). The purpose of 
this example is to show how one goes about designing this logic. 
This example shows an approach which loads the RAMs with data 
from a single EPROM. The load logic gets the SPC command and 


data information from the EPROM. It is controlled by single byte in- 
structions from the same EPROM. The format of these instructions 
is shown in Microcode Load Logic Instruction Formats (Figure 12), 
and a map of the typical contents of the EPROM is shown in 
Microcode Load EPROM Memory Map (Figure 13). 

The load logic consists of a 1 6-bit address counter, an 8-bit shift 
register, a 4-bit byte counter and a PAL containing a 2-bit instruc- 
tion register. The logic in the PAL interprets the 2-bit load instruc- 
tions to cause bytes of command or data information to be loaded 
into the IDT74FCT299 shift register and shifted to the SPC. The two 
IDT74FCT 161 counters are used to count the bytes being sent and 
the 8 bits in each byte. 


POWER ON 
RESET 


SYSTEM 

CLOCK 



SERIAL DATA 
TO IDT71502S 


SERIAL CLOCK 
COMMAND/DATA 


END OF LOAD 


Figure 11. Microcode Load Logic Example 


E 

0 

BYTE COUNT 


E 

i 

BYTE COUNT 


E 

0 

BYTE COUNT 


LL 

1 

BYTE COUNT 


LOAD COMMAND 


LOAD COMMAND 
USING SLOW CLOCK 


LOAD DATA 


STOP, END OF LOOP 


Figure 12. Microcode Load Logic Instruction Formats 


7.23 


23 





IDT71 502S/IDT71502L CMOS STATIC RAM 

64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


EPROM 

ADDRESS EPROM Data 

0000 
0001 
0002 

0003 

0004 

0005 

0006 
0007 


000B 

000C 

000D 


xxxx 

Figure 13. Microcode Load EPROM Memory Map 


COMMAND BYTE 0 


COMMAND BYTE 1 


COMMAND BYTE 2 


COMMAND BYTE 3 


DATA BYTE 0 


DATA BYTE 1 


LOAD 4 COMMAND BYTES 


LOAD 8 DATA BYTES 


DATA BYTE 7 


COMMAND BYTE 0 


LOAD 4 COMMAND BYTES 


ETC. 


STOP, END OF LOOP 


ORDERING INFORMATION 


IDT 


XXXX 


999 


Device Type Power Speed Package Process/ 


Temps 

Rar 

rature 

ge 




Blank Commercial (0°Cto +70°C) 

B Military (-55°C to 4- 125°C) 

Compliant to MIL-STD-883, Class B 


C 

Sidebraze DIP 

P 

Plastic DIP 

L48 

48-Lead LCC 

J 

52-Lead PLCC 

25 

Commercial only 

35 

45 


55 

Military Only 


71502 


Speed in Nanoseconds 


Low Power 
Standard Power 

64K (4K x 16-Bit) Registered RAM 
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SUBSYSTEM PRODUCTS 


IDT Subsystems Division has the resources and experi- 
ence to deliver the highest quality RAM module products. 
I DT's combination of advanced design, assembly, and test ca- 
pabilities give customers the highest levels of quality, service 
and performance. Product offerings include a number JEDEC 
standards as well as specialized and application specific RAM 
modules, including the world’s highest performance and 
densest SRAMs, Dual-Port RAMs, and FIFOs. Custom ca- 
pabilities allow our customers to enjoy the benefits of par- 
ametically tested complete memory-based subsystems in- 
cluding extremely high performance caches for a wide range 
of processors and complete memory subsystems including 
multi-megabyte microprocessor main memories. 

DT modules products provide a number of benefits to the 
high performance system designer: 

For system designers of high performance systems, mod- 
ules solve a number of major problems through the benefits 
they provide. The biggest benefit of modules is that they save 
significant amounts of space for designers packing ever more 
performance in less space by utilizing double sided surface 
mount technology (SMT). Modules allow designers to take 
advantage of SMT for performance critical memory paths 
without the investments orthe volume necessary to justify em- 
ploying SMT for an entire system. Since systems at the high 
performance end of the spectrum tend to be lower volume, it 
makes sense to take advantage of module technology to 
enjoy the space savings and performance advantages of SMT 
without the cost. In addition, decoupling capacitors are 
mounted next to or underneath the active memory compo- 
nents on the module, thus eliminating the need to consider 
them or the real estate they consume. 

Numerous module packaging options are available which 
allow designers to tradeoff board area, height and mechanical 
stability. Vertical mount module options (modules in which 
mounted components are oriented in a vertical fashion) such 
as single in-line packages (SIPs), dual-rowSIPs (DSIPs), zig- 
zag in-line packages (ZIPs) and single-in-line memory mod- 
ules (SIMMs) are ideal packages for applications requiring the 
highest density. Many of these vertical mount modules are 
maximum 0.5 inch tall, which is well within the board space re: 
quirements for card rack type systems. Horizontal mount 
module options include dual in-line packages (DIPs), quad in- 
line packages (QIPs), and hex in-line packages (HIPs). These 
modules are ideal for those applications requiring the most in 


mechanical stability and those with many I/O pins. 

Design, manufacturing, and marketing often disagree on 
the size of memory that their high performance system will 
offer. By allowing the decision to made at manufacturing time 
by having module solutions with different memory sizes and 
common pinouts, the module user lets the market dictate 
memory requirements. JEDEC has defined standards for 
memory pinouts including 1 28K x 8 and 51 2K x 8 SRAM in the 
same 600 mil wide 32 lead DIP and 16K x 32, 64K x 32 and 
256K x 32 SRAM in the same 64 lead SIMM/ZIP which are 
among the most common industry standard SRAM modules. 

Testing is both a design and manufacturing problem that is 
often an afterthought. By providing a pretested higher level 
block, modules simplify the test issue for both design and 
manufacturing. Since the module is tested using full paramet- 
ric AC/DC guardbanded test patterns over the specified oper- 
ating temperature range, designers are guaranteed a level of 
performance for a larger block of their system versus a spec 
for an individual component. System board test is simplified 
because a major block of memory has been fully tested at the 
module level, thus simplifying the test method and debug 
cycle at the board level. 

Time to market is always a very important issue. Studies 
have shown that a major portion of profits are made in the early 
part of the product life cycle before competition drives down 
prices to a level based on manufacturing costs rather than a 
unique level of value. Integrating the high performance 
memory into an module shortens the design cycle by simpli- 
fying board design by leveraging off the module manufac- 
turer’s design expertise. System board layout and the design 
cycle are simplified because the number of input/outputs (1/ 
Os) are reduced by combining common component address, 
data, control, and power pins. 

Module solutions help reduce hidden costs that are not 
often taken into account. Since active and passive compo- 
nents necessary to realize an module solution are com- 
bined onto a single substrate, the module user reduces 
inventory and handling costs by combining a number of 
diverse components into one single component. 

IDT Subsystems products provide an ideal solution for 
system designers to integrate high performance RAM in 
order to maximize density, performance and cost-effective- 
ness for both commercial and military applications. 
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Integrated Device Technology, Inc. 


8K x 8 

IDT7M134S 

16K x 8 CMOS 

IDT7M135S 

CMOS DUAL-PORT STATIC 


RAM MODULE (MASTER) 



FEATURES: 

• High-density 64K/128K CMOS Dual-Port RAM modules 

• 16K x 8 (IDT7M135) or 8K x 8 (IDT7M134)option 

• Fully asynchronous read/write operation from either port 

• Fast access time 

- commercial: 30ns (max.) 

- military: 40ns (max.) 

• Low power consumption 

• On-chip port arbitration logic 

• BUSY flags 

• Single 5V (+1 0%) power supply 

• Dual Vcc and GND pins for maximum n oise im munity 

• On-chip pull up resistors for open-drain BUSY flag option 

• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 

The IDT7M134/IDT7M135 are 64K/128K high-speed 
CMOS Dual-Port static RAM modules constructed on a multi- 
layered ceramic substrate using four IDT7132 2K x 8 dual- 
port static RAMs (IDT7M134) or eight IDT7132 dual-port 
static RAMs (IDT7M135) in leadless chip carriers. Dual- 
port function is achieved by utilization of the two on-board 
I DT54/IDT74FCT 1 38 decoder circuits that interpret the higher 
order addresses Alii- 13 and Ami -13 to select one of the 
eight 2K x 8 dual-port static RAMs. (On IDT7M134 8K x 8 


option, AL13 and Ari 3 need to be externally grounded and 
the selection becomes one of the four 2K x 8 dual-port 
static RAMs). Extremely high speeds are achieved in this 
fashion due to the use of the IDT7132 dual-port static RAM, 
fabricated in IDT’s high-performance CEMOS™ technology. 

The IDT7M134/IDT7M135 provide two ports with sepa- 
rate control, address and I/O pins that permit independent 
acce ss for reads or writes to any location in the memory. 
The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
The on-chip arbitrati on logi c will determine which p ort has 
access and sets the BUSY flag of the delayed port. BUSY 
is set at speeds that permit the processor to hold the opera- 
tion and its respective addres s and data. The delayed port 
will have access when BUSY goes high (inactive). 

The IDT7M134/IDT7M135 are available with access times 
as fast as 30ns commercial and 40ns military temperature 
range, with operating power consumption of only 2.1 W/3.5W 
(max.). The module also offers a standby power mode of 
1 .4W/2.8W (max.) and a full standby mode of 660mW/1 ,3W 
(max.). 

All IDT mililtary module semiconductor components are 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B, making them ideally suited to applica- 
tions demanding the highest level of performance and relia- 
bility. 


PIN CONFIGURATION (2) 


GND E 

^ 

1 

58 

CSlE 

2 

57 

FI/WlE 

3 

56 

R270lC 

4 

55 

BUSYlE 

5 

54 

OElE 

6 

53 

AolC 

7 

52 

AilE 

8 

51 

A 21 E 

9 

50 

A 31 E 

10 

49 

A4LC 

11 

48 

A5LC 

12 

47 

AblE 

13 

46 

A7LE 

14 

45 

A8LE 

15 

44 

A9LE 

16 

43 

AiolE 

17 

42 

AiilC 

18 

41 

A12LE 

19 

40 

Al3L(1)E 

20 

39 

I/O 01 E 

21 

38 

I/O 1LE 

22 

37 

I/O 2LE 

23 

36 

I/O 3lE 

24 

35 

I/O 4L E 

25 

34 

I/O 5L E 

26 

33 

I/O 6L E 

27 

32 : 

I/OtlE 

28 

31 : 

GND E 

29 

30 : 


DIP 

TOP VIEW 


PIN NAMES 


Left Port 

Right Port 

Names 

A0L-A13L 

AOR-A 13 R 

Address 

I/O0L-IO7L 

I/O 0 R-I/O 7 R 

Data Input/Output 

CSl 

CSr 

Chip Select 

RAVl 

R/Wr 

Read/Write Enable 

oel 

OEr 

Output Enable 

BUSYl 

BUSYr 

BUSY Flag (Open Drain) 

R270L 

R270R 

PULL-UP Resistors for 
Open-drain BUSY 

Flag option 

Vcc 

Vcc 

Power 

GND 

GND 

Ground 


NOTES: 

1. On 8K x 8 IDT7M134 option A 13 L and A 13 R need to be externally connected to ground 
for proper operation. 

2. For module dimensions, please refer to module drawing Ml 2 in the packaging section. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL BLOCK DIAGRAMS 
IDT7M135 (16K x 8) 


2700 2700 

R270l^WV — V cc Vcc— WV - R270R 
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IDT7M134 (8K x 8) 


BUSYl 
R/Wl - 
Ao-iol 
OEl- 


l/O LO-7 


IDT7132 

ill 

in 

IDT7132 

!!l 

L 1 

IDT7132 

ni 

g 

IDT7132 

CEl CEr 


1 

CEl CEr 

M 

CEl CEr 

i 


CEl CEr 


(A13L) . 


BUSYr 
■ R/Wr 
Acmor 



OEr 


I/OR0-7 


CSr 
Al 1-12R 


(At3R) 



2700 

R270L— 1 WV— Vcc 


2700 

VCC -WV— R270r 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 


Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 


Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

■ 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. | 

E3 


UQ2 

Vcc 

Supply Voltage 

■a 



V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1 > 

— 

0.8 

V 


NOTE: 

1 . Vil = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS^ 

(Vcc = 5.0V ± 10%, Ta = -55°C to +125°C and 0°C to +70 Q C) 


Symbol 

Parameter 

Test Conditions 

IDT7M134S 
Min. Tvd. ( 1> Max. 

IDT7M135S 

Min. Typ. (1) Max. 

Unit 


Input Leakage Current 

Vcc = 5.5V, VlN = 0V to Vcc 

— — 15 

— — 20 


1 lLO| 

Output Leakage Current 

CS = VlH, Vout = 0V to Vcc 

— — 15 

— — 20 

ELI 

VlH 

Input High Voltage 

— 


DB 

D 

Vil 

Input Low Voltage 

— 

-1.0 (2 > — 0.8 

-1.0 (2) — 0.8 

D 

Icc 

Dynamic Operating Current 
(Both Ports Active) 

CS = Vil, Outputs Open, 

f = fMAX 

— 190 380 

— 320 640 

mA 

iSB 

Standby Current 
(Both Ports Standby) 

CSl and CSr > VlH, Vcc = Max., 
Both Ports Output Open 

— 130 260 

— 260 520 

mA 

ISB1 

Standby Current 
(One Port Standby) 

CSL or CSr >Vih, Vcc = Max. 
Active Port Outputs Open 

— 160 320 

— 290 580 

mA 

ISB2 

Full Standby Current 
(Both Ports Full Standby) 

Both Ports 

CSl and CEr > Vcc -0.2V 

Vin > Vcc -0.2V or VlN < 0.2V 

4 120 (3) 

— 10 240 (3) 

mA 

VOL 

Output Low Voltage (I/O0-I/O7) 

lOL = 4mA, Vcc = 4.5V 

Iol = 8mA, Vcc = 4.5V 

— — 0.4 

— — 0.5 

— — 0.4 

— — 0.5 

V 

V 

VOL 

Open Drain Output Low 

Voltage (BUSY) 

lOL = 16mA, VCC = 4.5V 

— — 0.5 

— — 0.5 

V 

VOH 

Output High Voltage 

Ioh = -4mA, Vcc = 4.5V 

2.4 — — 

2.4 — — 

H 


NOTES: 

1. Vcc = 5V, Ta = +25°C. 

2. Vil min. = -3.0V for pulse width less than 20ns. 

3. Iss 2 max. of IDT7M134/IDT7M135 at commercial temperature = 80mA/150mA. 

4. For tAA = 30, 35, 40ns versions all D.C. parameters are preliminary only. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MIUTARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1. 2 and 3 


+5V 

^ 480ft 


DATA out 


225ft' 


± 30pF* 


rti 

Figure 1. Output Load 


+5V 

h 480ft 


DATA out 


225ft' 


rh 


5pF* 


Figure 2. Output Load 
(for tCHZ, tCLZ, tOHZ, tOLZ, tWHZ, tOW) 


+5V 


270ft 


BUSY 


^ 30pF* 


m 


Figure 3. BUSY Output Load 


* Including scope and jig. 30pF for fast speed versions. Consult factory for further details. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C and 0°C to +70°C) 


Symbol 

Parameter 

7M134S30 
7M135S30 
{Com’l. Only) 
Min. Max. 

7M134S35 
7M135S35 
(Com’l. Only) 
Min. Max. 

7M134S40 

7M135S40 

Min. Max. 

7M134S45 

7M135S45 

Min. Max. 

Unit 

READ CYCLE 1 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

mm 

tAA 

Address Access Time 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 30 

— 

35 

__ 

40 

— 

45 


tOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

m 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCLZ* 1 * 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

' — 

10 

— 


tCHZ (1) 

Chip Select to.Output in High Z 


10 

— 

15 

— ' 

15 

— 

20 


tOHZ* 1 ’ 

Output Enable to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

30 


tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

mi 

tPD (1) 

Chip Deselect to Power Down Time 

— 

50 

— 

50 

— 

50 

— 

50 


WRITE CYCLE | 

twc 

Write Cycle Time 

30 — 

35 

— 

40 

— 

45 

— 


tew 

Chip Select to End of Write 

25 

— 

30 

— 

35 

— 

40 — 

ns 

tAW 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 

40 — 

ns 

tAS 

Address Set-up Time 

0 

— 

0 — 

0 — 

0 

— 


tWP 

Write Pulse Width 

20 

— 

25 — 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 — 

0 

— 

5 “ 


tDW 

Data Valid to End of Write 

20 

— 

20 

— 

22 

— 

25 

— 


tDH 

Data Hold Time 

0 — 

0 

— 

0 

— 

5 

— 

ns 

tOHZ (1) 

Output Enable to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

20 


tWHZ (1) 

Write Enabled to Output in High Z 

— 

10 

— 

15 

— 

15 

— 20 


tow (1) 

Output Active From End of Write 

0 — 

0 

— 

0 

— 

0 

— 

ns 1 


BUSY TIMING 

tBAA 

BUSY Access Time to Address 

— 

35 

— 

35 

— 

40 

— 

40 


tBDA 

BUSY Disable Time to Address 

— 

30 

— 

35 

— 

35 

— 

35 

ns 

tBAC 

BUSY Access Time to Chip Select 

— 

30 

— 

35 

— 

35 

— 

40 

m 

tBDC 

BUSY Disable Time to Chip Select 



30 

— 

30 

— 

30 

— 

35 

■ 

tBDD 

BUSY Disable to Valid Data 

— 20 

— 

25 

— 

30 

— 

30 

ns 

tWDD 

Write Pulse to Data Delay 

— 

50 

— 

55 

— 

60 

— 

65 

ns 

tDDD 

Write Data Valid to Read Data 

— 25 

— 

30 

— 

35 

— 40 

E9 

tAPS 

Arbitration Priority Set-up Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5.0V ± 10%, TA = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

IDTM134S50 

IDTM135S50 

Min. Max. 

IDTM134S60 

IDTM135S60 

Min. Max. 

IDTM134S70 
IDTM135S70 
(Mil. Only) 
Min. Max. 

IDTM134S90 
IDTM135S90 
(Mil. Only) 
Min. Max. 

IDTM134S100 
IDTM135S100 
(Mil. Only) 
Min. Max. 

Unit 

| READ CYCLE | 

tRC 

Read Cycle Time 

50 

— 

! 60 

— 

1 70 

— 

90 

— 

100 

— 

1 ns 1 

tAA 

Address Access Time 

— 

50 

— 

60 

| — 70 

— 

90 

— 

100 


tACs 

Chip Select Access Time 

— 

50 

— 

60 

_ 

70 

— 

90 

— 

100 

ns 

tOE 

Output Enable Access Time 

— 

35 


40 

— 

40 

— 

45 

— 

50 

ns 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

5 

— 

10 


10 

— 

ns 

tCLZ* 1 ’ 

Chip Select to Output in Low Z 

10 

— 

I 10 

— 

10 

— 

15 

— 

15 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

25 

— 

35 

— 

35 

— 

45 

— 

50 

m 

tOHZ* 1 * 

Output Enable to Output in High Z 

— 

40 


40 

— 

30 

— 

40 

— 

40 

ns 

toiz (1 > 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 


5 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 


0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 

| WRITE CYCLE I 

two 

Write Cycle Time 

50 

— 

60 

— 

70 

— 

90 

_ 

100 

— 

ns 

tew 

Chip Select to End of Write 

45 

— 

50 

— 

60 

— 

80 

— 

95 

— 

ns 

tAW 

Address Valid to End of Write 

45 

— 

50 

— 

60 

— 

80 

— 

95 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

40 

— 

45 

— 

45 

— 

| 50 — 

55 

— ' 

ns 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tow 

Data Valid to End of Write 

25 

— 

25 

— 

30 

— 

40 

— 

40 

— 

ns 

tDH 

Data Hold Time 

5 

— 

5 

— 

10 — 

10 

— 

10 

— 

ns 

tOHZ (1) 

Output Enable to Output in High Z 

— 

25 

— 

35 

— 

35 

— 

40 

— 

40 

ns 

tWHZ (1) 

Write Enabled to Output in High Z 

— 

25 

— 

35 

— 

35 

— 

40 

— 

40 


tow* 1 ’ 

Output Active From End of Write 

0 

1 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

| BUSY TIMING | 

tBAA 

BUSY Access Time to Address 

— 

40 1 

— 

45 

— 

45 

— 

45 

— 

50 

ns 

tBDA 

BUSY Disable Time to Address 

— 

40 | 

— 

45 

— 

45 

— 

45 

— 

50 

ns 

tBAC 

BUSY Access Time to Chip Select 

— 

40 

— 

40 

— 

40 

' — 

40 

— 

50 

ns 

tBDC 

BUSY Disable Time to Chip Select 

— 

35 

— 

35 

— 

35 

— 

35 

— 

50 

ns 

tBDD 

BUSY Disable to Valid Data 

— 

35 

— 

40 

— 

50 

— 

50 

— 

60 

ns 

tWDD 

Write Pulse to Data Delay 

— 75 | 

— 

85 

— 90 

— 

100 

— 

120 

ns 

tDDD 

Write Data Valid to Read Data 

— 

50 

— 

60 

— 

70 

— 

80 

— 

100 

ns 

tAPS 

Arbitration Priority Set-up Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CAPACITANCE^ 1,2 ) (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

IDT7M134S 

IDT7M135S 

Unit 

ClN(D) 

Input Capacitance (Data) 

> 

O 

II 

2 

> 

50 

95 

pF 

ClN(A) 

Input Capacitance (Address) 

< 

II 

O 

< 

50 

100 

pF 

ClN(C) 

Input Capacitance (CS) 

VlN = ov 

14 

14 

pF 

ClN(C) 

Input Capacitance (BUSY, OE) 

> 

o 

II 

z 

> 

50 

95 

PF 

ClN(C) 

Input Capacitance (R/W) 

VlN = OV 

50 

95 

pF 

COUT 

Output Capacitance 

VOUT = OV 

50 

95 

pF 


NOTES: 

1 . This parameter is guaranteed by design but not tested. 

2. Typical values. 



TIMING WAVEFORM OF READ CYCLE NO. 2 EITHER SIDE (1,3) 



NOTES: 

1. R/W is high for Read Cycles. 

2. Device is continuously enabled, CS = Vil. 

3. Addresses valid prior to or coincident with CS transition low. 

4. N_CS goes high simultaneously with R/W high, the outputs remain in the high impedance state. 

5. CSl = CSr S Vil 

6. OE_= Vil 

7. R/W = Vih during address transition. 

8. Transition is measured at +500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

9. For SLAVE port (IDT7M 1 44/1 DT7M 1 45) only. 

10. Port-to-port delay through RAM cells from writing port to reading port. 

11. This parameter guaranteed by design, but not tested. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 0 ’ 2 ’ 3 ’ 7 * 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 >2 ’ 3,5) 


ADDRESS 


CS 


R/W 


DATA in 

2686drw08 

NOTES: 

1 . R/W or CS must be high during all address transitions. __ 

2. A write occurs during the overlap (twp) of a low CS and a low R/W. 

3. tWR is measured from the earlier of CS or R/W going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signajs must not be applied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the outputs remain in a high impedance state. 

6. Transition ismeasured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. H Hj 

7. During a R/W controlled write_cycle, write pulse (twp > twz + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CS ARBITRATION 

CSL VALID FIRST: 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^ 

LEFT ADDRESS VALID FIRST: 



2686drw11 


RIGHT ADDRESS VALID FIRST: 



2C00drw 12 

NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CS = Vn. 

3. Addresses valid prior to or coincident with CS transition low. 

4. J[CS goes high simultaneously with R/W high, the outputs remain in the high impedance state. 

5. CSu = CSr < Vil 

6. OE_= Vil 

7. R/W = Vih during address transition. 

8. Transition is measured at +500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

9. For SLAVE port (IDT7M144/IDT7M145) only. 

1 0. Port-to-port delay through RAM cells from writing port to reading port. 

1 1. This parameter guaranteed by design, but not tested. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (5) 



TIMING WAVEFORM OF WRITE WITH BUSY (5) 


R/W 


BUSY 




-twp- 




tW8( g ) 


-tWH- 


X 


X 


2686 drw 14 

NOTES: 

1. R/W is high (or Read Cycles. 

2. Device is continuously enabled, CS = Vil. 

3. Addresses valid prior to or coincident with CS transition low. 

4. ITCS goes high simultaneously with R/W high, the outputs remain in the high impedance state. 

5. CSl = CSr < Vil 

6. OE_= Vil 

7. R/W = Vih during address transition. 

8. Transition is measured at +500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

9. For SLAVE port (IDT7M144/IDT7M145) only. 

10. Port-to-port delay through RAM cells from writing port to reading port. 

1 1. This parameter guaranteed by design, but not tested. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7M134/IDT7M135 provide two ports with sepa- 
rate control, address and I/O pins that permit independent 
access for reads or writes to any location in memory. The 
I DT7M 1 34/1 DT7M 1 35 have _an automatic power down fea- 
ture controlled by CS. The CS controls on-chip power down 
circuitry that permits the respective port to go into a standby 
mode when not selected (CS high). When a port is en- 
abled, access to the entire memory array is permitted. Each 
port has its own Output Enable control (OE). In the read 
mode, the port’s OE turns on the output drivers when set 
LOW. Non-contention READ/WRITE conditions are illus- 
trated in Table I. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip select match down to 10ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will de- 
termine whi ch port has access and set the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the proces- 
sor to hold the operation and its respective address and 
data. It is importa nt to n ote that the operation is invalid for 
the port that has BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 

Contention occurs when both left and right ports are ac- 
tive and both addresses match. When this situation occurs, 
the on-chip arbitration logic determines access. Two modes 
of arbitration are provided: (1) if the addresses match and 
are valid before CS, on-chip control logic arbitrates between 
CSl and CSr for access; or (2) if the CSs are low before 

TRUTH TABLES 


TABLE I — NON-CONTENTION 
READ/WRITE CONTROL, 

LEFT OR RIGHT PORT* 1 ) 




m 

1/00-7 

FUNCTION 

X 

H 

X 

z 

Port Disabled and in 

Power Down Mode, Isb 

X 

H 

X 

z 

CSr = CSl = H, 

Power Down Mode, Isb or ISB2 

H 

H 

X 

DATAin 

Data on Port Written into 

Memory* 2 * 

H 

H 

H 

DATAout 

Data in Memory Output 
on Port* 3 * 

11 


ra 

z 

High Impedance Outputs 


NOTES: 

1. A0L-Al3l*A0R-Al3R 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see tWDD and Todd timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


an address match, on-chip control logic arbitrates between 
the left and right addresses for access (refer to Table III, 
Address Arb itration ). In either mode of arbitration, the de- 
layed port’s BUSY flag is set and will reset when the port 
granted access complete its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port static RAM system implies that several modules 
will be active at the same time. If each module includes a 
hardware arbitrator, and the addresses for each chip arrive 
at the same time, it is possible th at one will activate its 
BUSYl while another activates its BUSYr signal. Both 
sides are now busy and the CPUs will wait indefinitely for 
their port to become free. 

To avoid this “busy lock-out” problem, IDT has devel- 
oped a MASTER/SLAVE approach where only one hard- 
ware a rbitrator, in the MASTER, is used. The SLAVE has 
BUSY inputs which allow an interface to the MASTER with 
no external components and with a speed advantage over 
other systems. 

When expanding dual-port static RAMs in width, the writ- 
ing^ the SLAVE modules must be delayed until after the 
BUSY input has settled. Otherwise, the SLAVE module 
may begin a write cycle during a contention situation . Con- 
versely, the write pulse must extend a hold time past BUSY 
to ensure that a write cycle takes place after the contention 
is resolved. This timing is inherent in all dual-port memory 
systems when more than one module is active at the same 
time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a con- 
tention occurs, the write to the SLAVE will be inhibited due 
to BUSY from the MASTER. 
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IDT7M134S/135S 

8K/16K x 8 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE 111 — ARBITRATION 


LEFT PORT 

RIGHT PORT 

FLAGSD) 


CSL 

A0L-A13L 

CSr 

A0L-A13R 

BUSYL 

BUSYr 

FUNCTION 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

*A0R-Al3R 

L 

*A0L-Al3L 

H 

H 

No Contention 

ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH 

L 

LV10R 

L 

LV10R 

H 

L 

Left-Port Wins 

L 

RV10L 

L 

LV10L 

L 

H 

mmsasmmm 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CS ARBITRATION WITH ADDRESS MATCH BEFORE CS 

LL10R 

= A0R-A13R 

LL10R 

= A0L-A13L 

H 

L 

Left-Port Wins 

RL10L 

= A0R-A13R 

RL10R 

= Aol-Ai3L 

L 

H 

Right-Port Wins 

LW10R 

= A0R-A13R 

LW10R 

= A0L-A13L 

H 

L 

Arbitration Resolved 

LW10R 

= A0R-A13R 

LW10R 

= A0L-Al3L 

L 

H 

Arbitration Resolved 


NOTE: 

1. X = DON'T CARE, L = LOW, H = HIGH, Same = Left and Right Addresses match within 10ns of each other. 
LV10R = Left Address Valid > 10ns before Right Address. 

RV10L = Right Address Valid > 10ns before Left Address. 

LL10R = Left C S = LOW > 10ns before Right CS. 

RL10L = Right CS = LOWS 10ns before left CS. 

LW10R = Left and Right CS = LOW within 10ns of each other. 


ORDERING INFORMATION 


IDT 


XXXX 


999 


Device Type Power Speed Package 


Process/ 

Temperature 

Range 


BLANK Commercial (0°C to +70°C) 


7M134 

7M135 


Military (-55°C to+125°C) 
Semiconductor components compliant 
to MIL-STD-883, Class B 

Sidebraze DIP (Dual In-line Package) 


f Speed in Nanoseconds 


30 

(commercial only) 1 

35 

(commercial only) 

40 


45 


50 


60 


70 

(military only) 

90 

(military only) 

100 

(military only) . ^ 


Standard Power 


8K x 8 Dual-Port static RAM Module 
16K x 8 Dual-Port static RAM Module 
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8K x 8 
16K x 8 

CMOS DUAL-PORT STATIC 
RAM MODULE (SLAVE) 


IDT7M144S 

IDT7M145S 


FEATURES: 

• High-density 64K/128K CMOS SLAVE Dual-Port static 
RAM modules 

• 16K x 8 (IDT7M145) or 8K x 8 (IDT7M1 44) option 

• Easily expands data bus width to 1 6-or-more-bits when 
used with MASTER IDT7M134 or IDT7M135 modules 

• Fully asynchronous read/write operation from either port 

• Fast access time 

- commercial: 30ns (max.) 

- military: 40ns (max.) 

• Low-p ower consumption 

• BUSY output flags 

• Dual Vcc and GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Single 5V (±10%) power supply 

DESCRIPTION: 

The IDT7M144/IDT7M145 are 64K/128K high-speed 
CEMOS™ SLAVE Dual-Port static RAM modules con- 
structed on a multi-layered, co-fired, ceramic substrate us- 
ing four IDT7142 2K x 8 SLAVE dual-port static RAMs 
(IDT7M144) or eight IDT7142 SLAVE dual-port static RAMs 
(IDT7M145) in leadless chip carriers. Dual-port function is 
achieved by utilization of the two on-board IDT54/ 
IDT74FCT138 decoder circuits that interpret the higher or- 
der addresses Alii- 13 and Arii- 13 to select one of the 


eight 2K x 8 dual-port static RAMs. (On IDT7M144 8K x 8 
option, the Ana and Ari 3 need to be externally grounded 
and the selection becomes one of the four 2K x 8 dual-port 
static RAMs). 

The IDT7M144/IDT7M145 are designed as “SLAVE” dual- 
port static RAM modules to be used together with the 
IDT7M135/IDT7M135 “MASTER” dual-port RAM modules 
in 16-or-more-bit systems, whereas the IDT7M134/ 
IDT7M135 are designed to be used as stand-alone 8-bit 
dual-port static RAM modules. Using the IDT MASTER/ 
SLAVE dual-port static RAM module approach in 16-or- 
more-bit memory system applications results in full speed 
operation without the need for additional discrete logic. 

Both SLAVE IDT7M144/IDT7M145 and MASTER 
IDT7M134/IDT7M135 modules provide two ports with sepa- 
rate control, address and I/O pins that permit independent 
asynchronous acc ess fo r reads or writes to any location in 
the memory. The BUSY flags are provided for the situation 
when bot h ports simultaneously access the same memory 
location. BUSY is set at speeds that permit the processor 
to hold the operation and its respective a ddress and data. 
The delayed por t will h ave access when BUSY goes high 
(inactive). The BUSY pins are outputs on the MASTER 
and inputs on the SLAVE. 

All military module semiconductor components are manu- 
factured in compliance with the latest revision of MIL-STD- 
883 Class B, making them ideally suited for applications 
demanding the highest level of performance and reliability. 


PIN CONFIGURATION (3) 


GND C 

1 

58 

CSiC 

2 

57 

R/WlC 

3 

56 

NC C 

4 

55 

BUSYl< 2 > E 

5 

54 

OElC 

6 

53 

Aol C 

7 

52 

AilC 

8 

51 

A2LC 

9 

50 

A3L C 

10 

49 

A4LC 

1 1 

48 

Asl C 

12 

47 

A6LC 

13 

46 

A?lC 

14 

45 

Abl Ej 

15 

44 

A9LD 

16 

43 

AioiE 

17 

42 

AiilC 

18 

41 

Ai2LL 

19 

40 

Anion: 

20 

39 

I/O 0L d 

21 

38 

I/O ilC 

22 

37 

I/O 2L c 

23 

36 

i/o 3l n 

24 

35 

I/O 4L L 

25 

34 

I/O 5L C 

26 

33 

I/O 6L E 

27 

32 

I/O 7L E 

28 

31 

GNDC 

29 

30 


□ A5R 


□ Aior 

□ Arm 

□ Al2R 


DIP 

TOP VIEW 

CEMOS is a trademark of Integrated Device Technology, Inc. 


2687 dwg 01 


PIN NAMES 


Left Port 

Right Port 

Names 

A0L-A13L 

AOR-A13R 

Address Input 

I/O0L-IO7L 

I/O0R-I/O7R 

Data Input/Output 

CSL 

CSR 

Chip Select 

R/Wl 

R/Wr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

BUSYl 

BUSYr 

BUSY Input 

Vcc 

Vcc 

Power 

GND 

GND 

Ground 


NOTES: 

1 . On 8K x 8 IDT7M144 option, Ai3L and A 13 R need to be externally con- 
nected to ground for proper operati on. 

2. IDT7M134/IDT7M135 (MASTER): BUSY is open drain output and re- 
quires pull up resistor. IDT7M144/IDT7M145 (SLAVE): BUSY is input. 

3. For module dimensions, please refer to module drawing M12 in the 
packaging section. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


©1990 Integrated Device Technology. Inc. 
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IDT7M144S/145S 

8K/16K x 8 CMOS SLAVE DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



(GROUND A 13 L AND Ai3R EXTERNALLY) 


2687 dwg 03 

























IDT7M144S/145S 

8K/16K x 8 CMOS SLAVE DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

OVER THE OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

(DC electricals for the IDT7M144/IDT7M145 SLAVE module are identical to the IDT7M134/IDT7M135 MASTER module. 
Reference the IDT7M134/IDT7M135 CMOS Dual-Port static RAM data sheet.) 

AC ELECTRICAL CHARACTERISTICS 

OVER THE OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

(AC electricals forthe IDT7M144/IDT7M145 SLAVE module are identical to the IDT7M134/IDT7M135 MASTER module 
except where noted below.) 




IDTM144S30 

IDTM144S35 

IDTM144S40 

IDTM144S45 

■ 



IDTM145S30 

IDTM145S35 

IDTM145S40 

IDTM145S45 




(Com'l. Only) 

(Com’l. Only) 




Symbol 

Parameter 

Min. Max. 

Min. Max. 

Min. Max. 

Min. Max. 

Unit 

tWB 

Write to BUSY 

0 — 

0 — 

0 — 

0 — 


tWH 

Write Hold After BUSY 

20 — 

20 — 

20 — 

20 — 

1 ns | 


— 


IDTM144S50 

IDTM144S60 

IDTM144S70 

IDTM144S90 

IDTM144S100 




IDTM145S50 

IDTM145S60 

IDTM145S70 

IDTM145S90 

IDTM145S100 






(Mil. Only) 

(Mil. Only) 

(Mil. Only) 



Parameter 

Min. Max. 

Min. Max. 

Min. Max. 

Min. Max. 

Min. Max. 

Unit 

tWB 

Write to BUSY 

0 — 

0 — 

0 — 

0 — 

0 — 


tWH 

Write Hold After BUSY 

20 — 

20 — 

20 — 

20 — 

20 — 



16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEM 


LEFT 


RIGHT 


R/W- 


BUSY- 


f— Wv— +5V 






R/W 


R/W 


IDT7M134/5 



MASTER 


BUSY 


BUSY 


+5V — W\' — j 





R/W 

R/W 


IDT7M144/5 


SLAVE* 1 * 

BUSY 

BUSY 


R/W 


BUSY 


NOTE: 

1. No arbitration in IDT7M144/IDT7M145 (SLAVE): BUSY in inhibits write in IDT7M144/IDT7M145. 
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IDT7M144S/1 45S 

8K/16K x 8 CMOS SLAVE DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 
Semiconductor components compliant 
to MIL-STD-883, Class B 


Sidebraze DIP (Dual In-line Package) 


(commercial only) 
(commercial only) 


(military only) 
(military only) 
(military only) 


Speed in Nanoseconds 


Standard Power 


8K x 8 Slave Dual-Port static RAM Module 
16K x 8 Slave Dual-Port static RAM Module 
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Integrated Device Technology, Inc. 


32K X 8 CMOS 

IDT7M137 

DUAL-PORT STATIC RAM MODULE 



FEATURES: 

• High-density 256K CMOS Dual-Port static RAM module 

• 32K x 8 organization 

• Fully asynchronous read/write operation from either port 

• Fast access time 

- commercial: 30ns (max.) 

- military: 40ns (max.) 

• Low power consumption 

• Dual Vcc and GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Single 5V (±10%) power supply 

DESCRIPTION: 

The IDT7M137 is a 256K high-speed CMOS Dual-Port 
static RAM module constructed on a multi-layered ceramic 
substrate using eight IDT7134 dual-port static RAMs in 
leadless chip carriers. The full 32K bytes of dual-port static 
RAM are directly addressable by utilization of the two on- 
board IDT54/IDT74FCT138 decoder circuits that interpret 


PIN CONFIGURATI ON^ 


GND C 

1 

58 

□ Vcc 

CSlC 

2 

57 

□ CSr 

R/WlQ 

3 

56 

□ R/Wr 

NCC 

4 

55 

□ NC 

Aiil C 

5 

54 

□ Aiir 

OElC 

6 

53 

□ OEr 

Aol □ 

7 

52 

□ Aor 

Ail Q 

8 

51 

□ Air 

A2lC 

9 

50 

□ A2R 

A3L r 

10 

49 

□ A3R 

A4L C 

11 

48 

□ A4R 

Asl C 

12 

47 

□ A5R 

A6lC 

13 

46 

□ A6R 

A7L □ 

14 

45 

□ A7R 

Asl C 

15 

44 

□ A8R 

A9L P 

16 

43 

□ A9R 

Aiol P 

17 

42 

□ Aior 

Ai2L P 

18 

41 

□ Al2R 

Al3L Cl 

19 

40 

□ Al3R 

Al4L [I 

20 

39 

□ Al4R 

I/Ool C 

21 

38 

□ l/O0R 

1/OlL □ 

22 

37 

□ l/OIR 

I/O 2 L c 

23 

36 

□ I/ 02 R 

I/03L C 

24 

35 

□ I/03R 

I/04LC 

25 

34 

□ I/ 04 R 

I/05L P 

26 

33 

3 I/O 5 R 

I/O 6 L C 

27 

32 

□ I/O 6 R 

I/07LC 

28 

31 

□ I/07R 

GND C 

29 

30 

□ Vcc 


DIP 

TOP VIEW 


NOTE: 

1. For module dimensions, please refer to module drawing Ml 2 in the 
packaging section. 


the higher order addresses AL 12-14 and AR 12-14 to select 
one of the eight 4K x 8 dual-port static RAMs. Extremely 
high speeds are achieved in this fashion due to the use of 
the IDT7134 dual-port static RAM, fabricated in IDT’s high- 
performance CEMOS™ technology. 

The IDT7M137 provides two ports with separate control, 
address and I/O pins that permit independent, asynchro- 
nous access for reads or writes to any location in the mem- 
ory. The IDT7M137 is designed to be used in systems 
where on-chip hardware port arbitration is not needed. It is 
the user’s responsibility to ensure data integrity when si- 
multaneously accessing the same memory location from 
both ports. 

The IDT7M137 is available with access times as fast as 
30ns commercial and 40ns military temperature range. The 
module fits into a 58-pin sidebrazed DIP (Dual In-line Pack- 
age). 

All IDT7M137 military module semiconductor components 
are manufactured in compliance to the latest revision of 
MIL-STD-883, Class B, making them ideally suited to appli- 
cations demanding the highest level of performance and re- 
liability^ 


PIN NAMES 


LEFT PORT 

RIGHT PORT 

NAMES 

Vcc 

Vcc 

Power 

GND 

GND 

Ground 

CSl 

CSR 

Chip Select 

R/Wl 

RAVr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

A0L-14L 

A 0 R- 14 R 

Address 

I/O0L-7L 

I/O 0 R- 7 R 

Data Input/Output 

NC 

NC 

No Connect 


2685 tbl 01 


CEMOS Is a trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The IDT7M137 provides two ports with separate con- 
trols, address and I/O that permit independent access for 
reads or writes to any location in memory. The IDT7M137 
has ar^ automatic power down feature controlled by CS. 
The CS controls on-chip power down circuitry that permits 


the respective port to go into a standby mode when not 
selected (CS high). When a port is enabled, access to the 
entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port’s 
OE turns on the output drivers when set LOW. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS* 1 * 



Rating 

Commercial 

HSMSSVI 

023 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 


H 

Tstg 


-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 


2665 tbl 03 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

| Min. 

CEB 

ussi 

it m 

Vcc 

Supply Voltage 

mm 



mm 

GND 

Supply Voltage 

0 

0 

0 

mm 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 


— 

0.8 

V 


NOTE: 2685 tbl 04 

1 . Vil = -3.0V for pulse width less than 20ns. 


CAPACITANCE (1 * (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

Cout 

Output Capacitance 

VlN = OV 

120 

PF 

ClN 

Input Capacitance 

VOUT = 0V 

50 

PF 


NOTE: 2685 tbl 09 

1 . This parameter is guaranteed by design, but not tested. 


DC ELECTRICAL CHARACTERISTICS (4) 


(Vcc = 5.0V ± 10%, Ta = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7M137 

Min. Typ. Max. 

Unit 

■Ml 

Input Leakage Current 

VCC = 5.5V, VlN = 0V to VCC 

— — 20 

pA 

|lLO| 

Output Leakage Current 

■lll'IIB 

— — 20 

pA 

VlH 

Input High Voltage 


■■HI 

V 

Vil 

Input Low Voltage 


-1.0(2) _ 0.8 

V 

ICC 

Dynamic Operating Current 
(Both Ports Active) 



■1 

ISB 

Standby Current 
(Both Ports Standby) 

CSl and CSr > Vih, Vcc = Max., 
Both Ports Outputs Open 

— 200 560 

mA 

ISBl 

Standby Current 
(One Port Standby) 

CSl or CSr > Vih, Vcc = Max., 
Active Port Outputs Open 

— 225 650 

mA 

ISB2 

Full Standby Current 
(Both Ports Full Standby) 

Both Ports 

CSL and CSr > Vcc -0.2V 

VlN > Vcc -0.2V or VlN < 0.2V 

8 240(3) 

mA 

VOL 

Output Low Voltage 

Iol = 8mA 

Iol = 10mA 

0.4 

— — 0.5 

> > 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 — — 



2685 tbl 05 


NOTES: 

1. Vcc = 5V, TA = +25°C 

2. Vil min. = -3.0V for pulse width less than 30ns. 

3. Isb2 max. of IDTM137 at commercial temperature = 150mA. 4. For tAA = 30, 35, 40, 45ns versions all DC parameters are preliminary only. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1,2 and 3 


2685 tbl 08 


1250Q 


1250Q 


DATA out 


775QS ± 30pP 


m 

Figure 1. 
Output Load 


DATA OUT 


7750' 


zb 5pF* 


m 

2685 drw 07 

Figure 2. 

Output Load 
(for tHZ, tLZ, twz, and tow) 


* Including scope and jig. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, TA = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

7M137S30 
(Com’l. Only) 
Min. Max. 

7M137S35 
(Com’l. Only) 
Min. Max. 

7M137S40 

Min. Max. 

7M137S45 

Min. Max. 

Unit 

READ CYCLE 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

K9 

tAA 

Address Access Time 

— 

30 

— 

35 

— 

40 

— 

45 


tACS 

Chip Select Access Time 

— 

30 

— 

35 

— 

40 

— 

45 

mm 

tOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 


tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

K9 

tCLZd) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

BBSS 

tCHZO) 

Chip Select to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

25 

EllS 

tOHZO) 

Output Enable to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

25 


tOLZO) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 


tPU0>) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

_ 

wm\ 

tPDCO 

Chip Deselect to Power Down Time 

— 

50 

— 

50 

— 

50 

— 

60 


WRITE CYCLE 

two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

■39! 

tew 

Chip Select to End of Write 

25 

_ 

30 

_ 

35 

— 

40 

_ 


tAW 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 

40 

— 

■31 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

40 

— 

■39 

tWR 

Write Recovery Time 

0 

— 

0 - 

0 

— 

0 - 

■29 

tDW 

Data Valid to End of Write 

20 

— 

20 

— 

22 

— 

22 

— 

u,m 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

Mm 

tOHZ(0 

Output Enable to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

20 

mi 

tWHZ(') 

Write Enabled to Output in High Z 

— 

10 

— 

15 

— 

15 

— 

20 

MM 

towO) 

Output Active From End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

mm 


NOTES: 2685 tot 06 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V± 10%, Ta = -55°C to + 125°C and 0°C to + 70°C) (Continued) 


Symbol 

Parameter 

IDTM137S55 

Min. Max. 

IDTM137S60 

Min. Max. 

IDTM137S70 
(Mil. Only) 
Min. Max. 

IDTM137S90 
(Mil. Only) 
Min. Max. 

IDTM137S1 00 

(Mil. Only) 
Min. Max. 

Unit 

READ CYCLE 

IRC 

Read Cycle Time 

55 

— 

60 

— 

70 

— 

90 — 

100 

— 

ns 

tAA 

Address Access Time 

— 

55 

— 

60 

— 

70 

— 

90 

— 

100 

ns 

tACS 

Chip Select Access Time 

— 

55 

— 

60 

— 

70 

— 

90 

— 

100 


tOE 

Output Enable Access Time 

— 

35 

— 

35 

— 

40 

— 

40 

— 

40 


tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

10 

■■ — 

10 

— 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

15 

— 

15 

— 

15 

— 

15 

— 

15 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 35 

— 

40 

— 

40 

— 

40 

— 40 


tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tOHZO) 

Output Enable to Output in High Z 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 

s 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 — 


tPD (1) 

Chip Deselect to Power Down Time 

— 

60 

— 

60 

— 

60 

— 

60 

- 

60 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

55 

— 

60 

— 

70 

— 

90 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

50 

— 

55 

— 

60 — 

80 

— 

90 

— 

ins 

tAW 

Address Valid to End of Write 

50 

— 

55 

— 

60 

— 

80 

— 

90 

— 


tAS 

Address Set-up Time 

0 

— ... 

0 

— 

0 


0 

— 

0 

— 

m 

twp 

Write Pulse Width 

45 

— 

50 

— 

55 

— 

70 

— 

80 

— 

■ 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

E9 

tDW 

Data Valid to End of Write 

25 

— 

30 

— 

35 

— 

45 

— 

50 

— 

ns 

tDH 

Data Hold Time 

5 

_ 

5 

— 

5 

— 

10 

— 

10 

— 

ES 

tOHZd) 

Output Enable to Output in High Z 

— 

35 

— 

40 

— 

40 

— 

40 

— 

50 


tWHZ I 1 ) 

Write Enabled to Output in High Z 

0 

35 

0 

40 

0 

40 

0 

40 


50 

■ 

tow (1) 

Output Active From End of Write 

0 — 

0 

— 

0 

— 

0 — 

0 

— 



NOTES: 2685ibi07 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE C» 3 > 



2685 drw04 


NOTES; 

1. R/W is High for Read Cycles. 

2. Device is continuously enabled, CS = Vil 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. This parameter is guaranteed by design, but not tested. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 1 - 2 > 3 > 7 > 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^ 1 - 2,3 - 5 ) 


ADDRESS ^ 

■* tWC H 

c: y 

< 


■* tAW H 



CS 

\ ✓ 

tWR 


4 tAS T* tCW * 


R/W 


DATA IN 


X 


-tDW • 


X 


-tDH 


K 


DATA VALID 


y 


NOTEjJ: 

1 . RA N or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low R/W, 

3. tWR is measured from the earlier of CS or R/W going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the outputs remain in a high impedance state. 

6. Transition is_measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a R/W controlled write_cycle, write pulse (twp) > (twz + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7M137 

32K x 8 DUAL-PORT CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 
Semiconductor components compliant 
to MIL-STD-883, Class B 


Sidebraze DIP (Dual In-line Package) 


(commercial only) 
(commercial only) 


(military only) 
(military only) 
(military only) 


Speed in Nanoseconds 


Standard Power 

32K x 8 Dual-Port static RAM Module 

2685 drw 08 
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Integrated Device Technology, Inc. 


128K x 8 
64K x 8 

CMOS DUAL-PORT 
RAM MODULE 


ADVANCE 

INFORMATION 

IDT7M1001 

IDT7M1003 


FEATURES: 

• High density 1 megabit/51 2K CMOS Dual-Port static 
RAM modules 

• Fast access times 

- commercial: 40, 45, 55, 65, 80ns 

- military: 45, 55, 65, 80, 100ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 1 6-bits or more using 
the Master/Slave function 

• On-chip port arbitration logic and BUSY output flag 

• IN? flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted fine pitch (25 mil) LCC packages allow 
a through-hole module to fit onto 2.5 sq. inches of board 
space 

• Single 5V (± 10%) power supply 

• Inputs/outputs directly TTL compatible 


PIN CONFIGURATION (1) 




r-. czt 


1 

51 

GND 

Vcc 

100 

50 

2 

52 

L Ai 

R Ao 

99 

49 

3 

53 

L A3 

R A2 

98 

48 

4 

54 

GND 

GND 

97 

47 

5 

55 

L As 

R A4 

96 

46 

6 

56 

L CSi 

R Ae 

95 

45 

7 

57 

L CS2 

R A? 

94 

44 

8 

58 

L CS3 

GND 

93 

43 

9 

59 

L Ag 

R Ae 

92 

42 

10 

60 

Vcc 

R Aio 

91 

41 

11 

61 

L An 

GND 

90 

40 

12 

62 

GND 

R A 12 

89 

39 

13 

63 

L Ai4 

R Ai 3 

88 

38 

14 

64 

GND 

R Ais 

87 

37 

15 

65 

L SEMi 

GND 

86 

36 

16 

66 

L SEM2 

R Ai6 

85 

35 

17 

67 

L SEM3 

R INT 

84 

34 

18 

68 

L R/W 

R BUSY 

83 

33 

19 

69 

L OE 

R l/Oo 

82 

32 

20 

70 

GND 

R l/Ot 

81 

31 

21 

71 

GND 

R 1/02 

80 

30 

22 

72 

L 1/03 

GND 

79 

29 

23 

73 

L I/Os 

R 1/04 

78 

28 

24 

74 

L 1/07 

R l/Oe 

77 

27 

_25_ 

75 

gn n 

Vcc 

76 

26 


QIP 

TOP VIEW 


Vcc 

R_Ai 

R_A3 

GND 

R As 

R. _ CS t 

R_CS2 

R_CS3 

R_A9 

Vcc 

R_Aii 

GND 

R_Au 

GND 

R SEM i 

R_SEM2 

R_SEMs 

R_R/W 

R_OE 

GND 

M/S 

R_l/03 

RJ/05 

r_i/o? 

GND 
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NOTE: 

1. For module dimensions, please refer to drawing M18 (7M1001) and 
M19 (7M1003) in the packaging section. 


DESCRIPTION: 

The IDT7M1001/1003 are 1 megabit/512K high-speed 
CMOS Dual-Port RAM modules constructed on a co-fired 
ceramic substrate using 8 IDT7006 (16K X 8) Dual-Port 
RAMs or depopulated with only 4 IDT7006 Dual-Port RAMs. 
The IDT7M1 001/1 003 modules are designed to be used as 
stand-alone 1 megabit/51 2K dual-port RAM or as a combina- 
tion master/slave dual-port RAM for 1 6-bit or more word width 
systems. Using the IDT Master/Slave in that system applica- 
tion results in full-speed, error-free operation without the need 
for additional discrete logic. 

Both devices provide independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilit ating 
p ort-to -port communication via additional control signals SEM 
& INT. 

The IDT7M1 001/1003 modules are packaged in an 80 pin 
ceramic QIP (Quad In-line Package) only 1.0 inches wide. 
Maximum access times as fast as 40ns are available over the 
commercial temperature range and 45ns over the military 
temperature range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883 Class B, making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


PIN NAMES 


L Ao - 16 

Left Port Address Lines 

R Ao - 16 

Right Port Address Lines 

L l/Oo - 7 

Left Port Data Input/Output 

R l/Oo - 7 

Right Port Data Input/Output 

L R/W 

Left Port Read/Write Select 

R R/W 

Right Port Read/Write Select 

L CSi-3 

Left Port Chip Selects 

R CSi-3 

Right Port Chip Selects 

L OE 

Left Port Output Enable 

R OE 

Right Port Output Enable 

L BUSY 

Left Port Busy Flaq 

R BUSY 

Right Port Busy Flag 

L INT 

Left Port Interrupt Line 

R InT 

Right Port Interrupt Line 

L SEMi-3 

Left Port Semaphore Control 

R_SEMi-3 

Right Port Semaphore Control 

M/S 

Master/Slave Control 

VCC 

Power 

GND 

Ground 
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IDT7MM1001/1003 

128K/64K X 8 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



8 .‘ 


2 








ORDERING INFORMATION 


IDT XXXX 
Device 
type 



BLANK Commercial (0°C to +70°C) 

B Military (-55°Cto +125°C) Semiconductor 

Components compliant to MIL-STD-883, 
Class B 


CK Ceramic QIP (Quad In-line Package) 


40 (Commercial only) 

45 

55 

65 

80 

100 (Military only) 


-N 

-Speed in Nanoseconds 


S Standard Power 


7M1 001 1 28K x 8 CMOS Dual-Port RAM Module 
7M1003 64K x 8 CMOS Dual-Port RAM Module 






Integrated Device Technology, Inc. 


8K x 9 
16K x 9 

CMOS DUAL-PORT 
STATIC RAM MODULES 


PRELIMINARY 

IDT7M1004 

IDT7M1005 


FEATURES: 

• High density 8K/1 6K x 9 CMOS Dual-Port Static RAM 
modules 

• Fast access times 

— commercial: 30, 35, 45, 55, 65ns 
— military: 40, 45, 55, 65, 80, 100ns 

• Fully asynchronous read/write operation from either port 

• Slave configuration only 

• Expand data bus width to 1 8 bits or more using external 
arbitration 

• Surface mounted LCC packages allow through-hole 
module to fit on a 60-pin sidebrazed DIP 

• Single 5 V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

DESCRIPTION: 

The IDT7M1 004/1 005 are 8K/16K x 9 high speed CMOS 
Dual-Port static RAM modules constructed on a co-fired ce- 
ramic substrate using 8 IDT701 2 (2K x 9) Dual-Port RAMs or 
depopulated using only 4 IDT7012 Dual-Port RAMs. The 
IDT7M1004/1005 modules are designed to be used as stand 
alone dual-port RAM Slaves or as dual-port RAM slaves for 
18-bit or more word width systems. 


This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. The IDT7M1004/1005 modules are configured only 
as Slaves. If contention (simultaneous access from both ports 
to the same exact address) is a possible occurance in this ap- 
plication, and data integrity is required, external logic must be 
used to compare address and control signals between the two 
sides to prevent a data conflict. Most often, users are able to 
assure by other means (such as software handshaking or 
interrupts) that such a contention between sides does not 
occur. 

The IDT7M1 004/1 005 modules are packaged in a 60-pin 
ceramic sidebrazed DIP (Dual In-line Package). Maximum 
access times as fast as 30ns are available over the commer- 
cial temperature range and 40ns overthe military temperature 
range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


PIN CONFIGURATION 


Vcc 

C 

1 

60 

□ GND 

L R/W 

L 

2 

59 

3 R R/W 

L A(0) 

L 

3 

58 

□ R A(0) 

L A(1) 

C 

4 

57 

□ R_A(1) 

l A(2) 

L 

5 

56 

3 R_A(2) 

L“A 3 

L 

6 

55 

□ R A{3) 

L A(4) 

L. 

7 

54 

□ R A (4) 

GND 

L 

8 

53 

□ R A(5) 

L A (5) 

L 

9 

52 

□ R A(6) 

L A(6) 

1 

10 

51 

□ R A(7) 

L A (7) 

l 

11 

50 

□ R A (8) 

L A(8) 

L 

12 

49 

□ R A(9) 

L A(9) 

C 

13 

48 

□ R A(1 0) 

L A (10) 

1 

14 

47 

□ R A ll) 

L A ( 1 1 ) 

L 

15 

46 

3 R A(1 2) 

Vcc 

1 

16 

45 

□ GND 

L A(12) 

L 

17 

44 

□ R A(13) 

L A(131 

C 

18 

43 

□ R OE 

L OE 

c 

19 

42 

□ R CS 

L CS 

□ 

20 

41 

□ R 1/0(0) 

L 1/0(0) 

L 

21 

40 

□ R 1/0(1) 

L 1/0(1) 

C 

22 

39 

□ R 1/0(2) 

L 1/0(2) 

c 

23 

38 

□ GND 

L 1/0(3) 

c 

24 

37 

□ R 1/0(3) 

L 1/0 4 

L. 

25 

36 

3 R 1/0(4) 

L 1/0(5) 

L 

26 

35 

□ R 1/0(5) 

L 1/0(6) 

L 

27 

34 

□ R 1/0(6) 

L 1/0(7) 

r 

28 

33 

□ R 1/0(7) 

L 1/0(8) 

L 

29 

32 

□ R 1/0(8) 

GND 

C 

30 

31 

□ V cc 


DIP 

TOP VIEW 2797 drw 14 


PIN NAMES 


Left Port 

Right Port 

Names 

L_CS 

R_CS 

Chip Selects 

L_R/W 

R_R/W 

ReadA/Vrite Enables 

L_OE 

R_OE 

Output Enables 

L_A (0-13) 

R_A (0-13) 

Address Inputs 

L_lZO (0-8) 

RJ/O (0-8) 

Data Input/Outputs 

Vcc 

Power 

GND 

Ground 


NOTE: 2797 ,bl 01 

1 . On the IDT7M1 004 option (8K x 9) L_Ai3and R_Ai3 need to be connected 
to GND for proper operation of the module. 


NOTE: 

1. For module dimensions, please refer to drawing Ml 4 in the packaging section. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M1004/IDT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL BLOCK DIAGRAMS 

IDT7M1005 (16K x 9) 


A1 31 | 

A12L -1 
A1 1 L — i 


C5il- 

A0-10L- 

SEi- 

R/Wl - 


J 


70121 
C£l 5Er 


Oo Ol 52 53 

74FCT1 38 
54 55 56 57 


5Er 

70121 


J 


70121 
5t l 5Fr 


HcHl cEr 

70121 


J 




CEi 5 Er|J 

70121 


70121 
5El 5Er 


Oo Ol 02 63 

74FCT138 
54 55 56 57 


5Ei CEr 
70121 


- I/OQ-8 R 
BUSVr 


-R/Wr 

* 5Fr 

- A 0-1 OR 

* 53ir 




aiir 

A12R 

A13R 



R_A1 1 
R A12 
R_A13 


R_CS 


R_R/W 
R_DE 
R_A 0-10 

R_l/O0-fl 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

VTERM 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

1 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 

KM 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.2 

— 

6.0 

D 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

D 


NOTE: 2797 tbl 03 

1. V 11 > -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

■5.0V ±10% 
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IDT7M1004/IDT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CAPACITANCE TABLE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

1DT7M1004 

Max. 

IDT7M1005 

Max. 

Unit 

C_IN(1) 

Input Capacitance 
(A(0— 1 0) , BUSY, OE, Ft/W) 

Vjn = OV 

80 

40 

pF 

C_IN(2) 

Input Capacitance (Data) 

Vjn = OV 

90 

45 

PF 

C 1N(3) 

Input Capacitance 
(A( 1 1—1 3), CS, INT) 

Vjn = OV 

12 

12 

PF 

COUT 

Output Capacitance (Data) 

Vjdut = 0V 

90 

45 

PF 


NOTE: 2797 ,bl 05 

1. This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, TA = -55°C to +1 25°C or 0°C to +70°C) 



Parameter 

Test Conditions 

IDT7M1004 

IDT7M1005 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage 

Vcc = Max. 

Vin = GND to Vcc 

— 

40 

— 

80 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS > Vih, Vout = GND to Vcc 

— 

40 

— 

80 

pA 

VOL 

Output Low Voltage 

Vcc = Min. Iol = 4mA 

— 

0.4 

— 

0.4 

D 

VOH 

Output High Voltage 

Vcc = Min. lOH = -4mA 

2.4 

- 

2.4 

— 

a 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7M1004/5 

(Com’l.) 

IDT7M1 004/5 
(Mil.) 

Unit 


Max. (1) 

Max. (2) 

Min. 

Max. (1) 

WEI 

|CC2 

Dynamic Operating 

Current (Both Ports Active) 

Vcc = Max., CS < Vit, SEM = Don’t Care 
Outputs Open, f = fMAX 

— 

500 

870 

— 

560 

860 

mA 

ISB 

Standby Supply 

Current (Both Ports Inactive) 

Vcc = Max., CS_L and CS_R > Vih 
Outputs Open, f = fMAX 

— 

280 

560 

— 

280 

560 

mA 

iSBl 

Standby Supply 

Current (One Port Inactive) 

Vcc = Max., CS_LorCS> Vih 

Outputs Open, f = fMAX 

— 

370 

650 

— 

430 

750 

mA 

ISB2 

Full Standby Supply 

Current (Both Ports Inactive) 

CS_L and CS_R > Vcc -0.2V 

Vin > Vcc 0.2V or < 0.2V 

SEM_L and SEM_R > Vcc -0.2V 

B 

60 

120 

■ 

120 

240 

mA 


NOTES: 2797 Ibl 07 

1. For IDT7M1004 (8K x 9) version only. 

2. For IDT7M1 005 (16K x 9) version only. 
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IDT7M1004/1DT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 



— 2797 drw 04 — 2797 drw 05 

'Including scope and jig. 

Figure 1. Output Load Figure 2. Output Load (For tCHZ, tCLZ, tOHZ, 

tOLZ, tWHZ, tow) 




I DT7M 1 004/1 DT7M 1 005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


Symbol 

Parameter 

Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS (2) 

Chip Select Access 

Time 

tOE 

Output Enable Access 
Time 

tOH 

Output Hold from 

Address Change 

tClZ 01 

Chip Select to Output 
in Low Z 

tCHZ (1) 

Chip Deselect to Output 
in High Z 

tOLZ (,) 

Output Enable to 

Output in Low Z 

tOHZ (1) 

Output Disable to 

Output in High Z 

tPU (1) 

Chip Select to Power 

Up Time 

tPD (1) 

Chip Deselect to Power 

Up Time 


7M1004S30 7M1004S35 7M1004S40 7M1004S45 7M1004S55 7M1004S65 7M1004S80 
7M1005S30 7M1005S35 7M1005S40 7M1005S45 7M1005SS5 7M1005S65 7M1005S80 
(Com'l. Only) (Com’l. Only) (Mil. Only) 




Write Cycle 


two 

Write Cycle Time 

tcw (2) 

Chip Select to End of 
Write 

tAW 

Address Valid to End 
of Write 

tAS 

Address Set-Up Time 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tow 

Data Valid to End of 

Write 

tOH 

Data Hold Time 

tOHZ (,) 

Output Disable to 

Output in High Z 

tWHZ (1) 

Write Enable to Output 
in High Z 

tow (,) 

Output Active from End 
of Write 




NOTES: 

1 . This parameter is guaranteed by design but not tested. 

2. To access RAM array, CS < Vn. 

3. Master mode is not available on this module. 

4. The module is always in the Slave Mode. 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 
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IDT7M1004/IDT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) (1 ’ 2 ’ 4) 


1 

4 t RC ► 


€ 

\ 

4 t AA ► 


4 ► 

- t OH 

DATAout 


/ 

\ 

_x 

X 

X 


2797 drw 06 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) (1 > 3> 5) 



NOTES: 

1. R/W is high for Read Cycles 

2. Device is continuously enabled, CS = L. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low 

4. OE = L __ ____ 

5. To access RAM, CS = L. To access semaphore, CS = H. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1004/IDT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) (1> 3 ’ 5> 8) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) (1 ' 3>5 ’ 8) 


NOTES: 
1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 



R/W must be high during all address transitions. 2797 drw 09 

A write occurs during the overlap (twp| of a low CS and a low R/W for memory array writing cycle. 
tWR is measured from the earlier of CS or R/W going high to the end of write cycle. 

During this period, the I/O pins are in the output state and input signals must not be applied. 

If the CSlow transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

Timing depends on which enable signal is asserted last. 

Timing depends on which enable signal is de-asserted first. 

If OE: is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tDW) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tDW. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 

This parameter is guaranteed by design but not tested. 
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IDT7M1004/1DT7M1005 

8K/16K x 9 CMOS DUAL-PORT RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT 


XXXX A 999 A A 


Device Power Speed Package Process/ 



BLANK 

B 


G 

30 

35 

40 

45 

55 

65 

80 

100 

S 

7M1004 

7M1005 


Commercial (0°C to +70°C) 

Military (-55°Cto +125°C) Semiconductor 
Components compliant to 
MIL-STD-883, Class B 


Ceramic PGA (Pin Grid Array) 


(Commercial Only) 
(Commercial Only) 


rSpeed in Nanoseconds 


(Military Only) 
(Military Only) 


Standard Power 


8K x 9 CMOS Dual-Port RAM Module 
16K x 9 CMOS Dual-Port RAM Module 
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Integrated Device Technology, Inc. 


128K X 16, 64K X 16, 32K X 16 

IDT7MB6036 

CMOS DUAL-PORT RAM 

IDT7MB6046 

(SHARED MEMORY MODULE) 

IDT7MB6056 


FEATURES: 

• High density 2 megabit/1 megabit/51 2K-bit CMOS Dual- 
Port static RAM (shared memory modules) 

• Fully asynchronous read/write operation from either port 

• Port arbitration/multiplexing logic by custom FCT chip set 

• Memory array comprised of industry standard static RAM 
component 

• Fast access time 

- 50ns (max.) _____ 

• Versatile controls: BUSY output flag and separate con- 
trols for lower and upper byte writes on each port 

• Master/Slave control on-board for expanding word width 

• Multiple GND and Vcc pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Single 5V (±10%) power supply 


DESCRIPTION: 

The Shared Memory Module provides two ports with sepa- 
rate control, address and Data I/O pins that permit independ- 
ent access for read or writes to any location in the memory 
array. Using the on-board Master/Slave input allows these 
modules to be used as building blocks in 32-bit or more-bit 
systems requiring full speed operation without additional dis- 
crete logic. 

In the Master Mode, the Shared Memory Module arbitrates 
asynchronously between the left and right ports CS inputs. 
The first to arrive is granted exclusive access to the entire 
RAM array for as long as its CS is asserted. If both ports 
attemp t simultaneous access, the losing port will have its 
BUSY asserted until the winning port completes it access, at 
which time the second port will be granted its own exclusive 
access to the entire RAM array. See application note AN-74 
for more details regarding proper module operating modes. 


FUNCTIONAL BLOCK DIAGRAM 



COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MB6036/6046/6056 128K/64K/32K x 16 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION (1 > 2 - 3 - 4 ’ 5) 


Vcc 

1= 

1 



51 

GND 

GND 

100 

• 


50 

□ 

GND 

CS L 

c 

2 



52 

CSr 

BSY l or L/R in 

99 

• 


49 

□ 

BSY r or SEL in 

R/W l 

c 

3 



53 

R/Wr 

L7Rl 

98 

• 


48 

□ 

SELout 

DSLl 

c 

4 



54 

DSLr 

GND 

97 

• 


47 

□ 

M/S 

DSUl 

□ 

5 



55 

DSUr 

Dl5L 

96 

• 


46 

□ 

D15R 

A 16L 

c 

6 



56 

Al6R 

D 14L 

95 

• 


45 

□ 

Dl4R 

A 15L 

[I 

7 



57 

Al5R 

D 13L 

94 

• 


44 

□ 

Dl3R 

Al4L 

□ 

8 



58 

Al4R 

D 12 L 

93 

• 


43 

□ 

D 12R 

GND 

c 

9 



59 

GND 

GND 

92 

• 


42 

□ 

Vcc 

Al3L 

c 

10 



60 

Al3R 

Diil 

91 

• 


41 

□ 

Diir 

Al2L 

c 

11 



61 

Al2R 

Diol 

90 

• 


40 

□ 

Dior 

Aul 

c 

12 



62 

Aiir 

D 9L 

89 

• 


39 

□ 

D 9R 

Aiol 

[I 

13 



63 

Aior 

D 8L 

88 

• 


38 

□ 

D8R 

AgL 

□ 

14 



64 

A9R 

OEUl 

87 

• 


37 

□ 

OEUr 

Abl 

c 

15 



65 

A8R 

Dtl 

86 

• 


36 

□ 

D7R 

Atl 

r 

16 



66 

A7R 

D 6L 

85 

• 


35 

n 

D 6R 

A6L 

L 

17 



67 

A6R 

D 5L 

84 

• 


34 

j 

D5R 

Ay_ 

c 

18 



68 

A5R 

D 4L 

83 

• 


33 

□ 

D 4 r 

< 

o 

o 

c 

19 



69 

GND 

GND 

82 

• 


32 

□ 

GND 

A 4 l 

[I 

20 



70 

A4R 

D3L 

81 

• 


31 

□ 

D3R 

A 3 L 

c 

21 



71 

A 3 R 

Da 

80 

• 


30 

□ 

D2R 

A2L 

c 

22 



72 

A2R 

Dil 

79 

• 


29 

□ 

Dir 

Ail 

q 

23 



73 

Air 

Dol 

78 

• 


28 

□ 

Dor 

Aol 

c 

24 



74 

Aor 

OELl 

77 

• 


27 

□ 

OELr 

GND 

c 

25 



75 

GND 

GND 

76 

• 


26 

□ 

Vcc 
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NOTES: 

1 . For module dimensions (7MB6036), please refer to drawing M20 in the packaging section. 

2. For module dimensions (7MB6046), please refer to drawing M21 in the packaging section. 

3. For module dimensions (7MB6056), please refer to drawing M22in the packaging section. 

4. Pins 7 and 57 must be grounded for proper operation of the 7MB6046 module. 

5. Pins 6, 7, 56 and 57 must be grounded for proper operation of the 7MB6056 module. 


PIN DESCRIPTION 


Symbol 

Description 

Vcc 

Power 

GND 

Ground 

A 0 - 16 L 

Left Port Address 

D0-15L 

Left Port Data 

A 0 - 16 R 

Right Port Address 

D0-15L 

Right Port Data 

RAN 

Read/Write Control 

CS 

Active Low Chip Select 

DSL 

Data Strobe for Lower Byte 

DSU 

Data Strobe for Upper Byte 

OEL 

Output Enable for Lower Byte 

OEU 

Output Enable for Upper Byte 

BSYl or L/RlN 

Left Busy Output for Stand Alone or Master Mode. Left or Right Port Select Input for Slave Mode. 

BSYr or SELIN 

Right Busy Output for Stand Alone or Master Mode. RAM Array Select Input for Slave Mode. 

L/Rout 

Left or Right Port Select Output on Master to be Connected to L/R_IN Input on One or More Slaves 
when Width Expansion is Required. 

SELout 

RAM Array Select Output on Master to be Connected to SELJN Input on One or More Slaves when 
Width Expansion is Required. 

M/S 

Master/Slave signal for cascading master w/one or more slaves. 
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IDT7MB6036/6046/6056 128K/64K/32K x 16 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Military 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

ra 

Tbias 

Temperature Under Bias 

-55 to +125 

mm 

Tstg 

Storage Temperature 

-55 to +125 

■a 

lour 

DC Output Current 

50 

mA 


NOTE: 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE 


Symbol 

Parameter 

Conditions 

EEM 

Bssm 

ClN 

Input Capacitance 

Vin = ov 

100 

PF 

COUT 

Output Capacitance 

Vout = 0V 

40 

pF 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


CHI 


ilBBl 

Vcc 

Supply Voltage 

mm 


5.5 

mm 

GND 

Supply Voltage 

0 I 

0 

0 

wm 

VlH 

Input High Voltage 

|p*ii 

— 

■29 

mm 

VlL 

Input Low Voltage 

| -0.5"' 

— 

mm 

mm 


NOTE: 

1 . Vil = -3.5V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


pm 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

jgmm 

Input Leakage Current 

Vcc = Max. 

Vin = GND to Vcc 

— 

15 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

15 

pA 

ICC 

Dynamic Operating Current 

Vcc = Max., CS < Vil, 
f = fMAX, Output Open 

— 

520 

mA 

iSB 

Standby Power Supply Current 

CS > VlH, Vcc= MAX. 

Outputs Open, f = fMAX. 

— 

200 

mA 

VOH 

Output Low Voltage 

Vcc = Min. 

Ioh = -8mA 

2.4 

— 

V 

VOL 

Output High Voltage 

Vcc = Min. 

Iol = 16mA 


0.4 

V 
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IDT7MB603 6/6046/6056 128K/64K/32K x 16 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


+5V 


480D 


DATA out- 


2550 > 30pF* 


m 


+5V 


4800 


DATA OUT- 


2550 > 5pF* 


m 


Figure 1. Output Load Figure 2. Output Load 

(for Iohz and toi_z) 

*lnduding scope and jig. 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V + 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB6036S50 

7MB6046S50 

7MB6056S50 

7MB6036S60 

7MB6046S60 

7MB6056S60 

7MB6036S7Q 

7MB6046S70 

7MB6056S70 

7MB6036S85 

7MB6046S85 

7MB6056S85 

7MB6036S100 

7MB6046S100 

7MB6056S100 

7MB6036S120 

7MB6046S120 

7MB6056S120 

Unit 



musLiSi 



cm css 

| No Contention Read 

tRC 

Read Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

100 

— 

120 

— 


tAA 

Address Access Time 

— 


— 

MM 

— 

MEM 

— 

MM 

— 


— 

KEI 

S3 

tACS 

Chip Select Access Time 

— 

50 

— 

■a 


70 

— 

85 

— 

100 

— 

120 

mi 

tOE 

Output Enable to Data Valid 

— 

MM 

— 

MM 

— 

MM 

— 

mat 

— 

mm 

— 

52 

m 

tOH 

O/P Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

mi 

tOLZ (1) 


8 

— 

8 

— 

8 

— 

8 

— 

8 

— 

8 

— 

iq 

tOHZ (1) 

■ i n wnniii'inm — i 


MM 

— 


— 

MM 

— 

lEEl 

— 

mm 

— 

mm 

|Q 

No Contention Write 

twc 

Write Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

1IA1 

— 

120 

— 

m 

tAW 

Address Valid to End of Write 

45 

— 

50 

— 

60 

— 

75 

— 

90 

— 

110 

— 

mu 

tew 

mEsmsmmm 

45 

— 

50 

— 

60 

— 

75 

— 

90 

— 

110 

— 


tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tCDS 

msEmmmmm ■ 

15 

— 

15 

— 

15 

— 

15 

— 

15 

— 

15 

— 

mi 

tDS 

Data Strobe Width 

25 

— 

30 

— 

35 

— 

50 

— 

60 

— 

70 

— 

mi 

tWR 

Write Recovery Time 

3 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tDW 

Data Valid to End of Write 

22 

— 

25 

— 

30 

— 

45 

— 

50 

— 

55 

— 

ms 

tDH 

Data Hold from End of Write 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

10 

— 


Contention Read 

tCB 

CS to BUSY 

— 

mm 

— 

12 

_ 

mm 

— 


— 

20 

— 

20 


tBD 

Busy Negate to Data Valid 

— 


— 

mm 

— 

MM 

— 

mm 

— 

100 

— 

120 

imi 

Contention Write 

tCB 

CS to BUSY 

— 

12 

— 

2 


15 

- 

EH 

- 

20 


20 


tBDS 

Busy Negate to Data Strobe 

7 

— 

7 

- 

mm 

— 

mm 

- 

mm 


mm 

— 


Slave Timing | 

tLR 

CS to L/R Output 

— 

11 

— 

11 

— 

15 

— 

20 

— 

20 

~ 

20 


tSEL 

mESEEom m 

— 

mm 

— 

14 

— 

mm 

— 

20 

— 

20 

— 

20 

JjQ 

tAPS 

Arbitration Priority Set-up Time 

5 

— 

5 

— 

5 

- 

5 

— 

5 

— 

5 

— 



NOTE: 

1 . This parameter guaranteed by design but not tested. 
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I DT7M B 6036/6046/6056 128K/64K/32K x 16 
CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



DATAqut 


TIMING WAVEFORM OF WRITE CYCLE (CS CONTROLLED ) 


ADDRESS 




TIMING WAVEFORM OF WRITE CYCLE (DS CONTROLLED ) 


ADDRESS 



NOTES: 

1. R/W = Vih. 

2. Transition is measured +200mV from steady state with 5pF load (including scope and jig. This parameter guaranteed by design, but not tested. 
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IDT7MB6036/6046/6056 128K/64K/32K x 16 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF CONTENTION READ, (CS ARBITRATION) 

CSl VALID FIRST: 

L AND R W V/ 

ADDR A /\ 


CSl ^ 

/ 

X 

♦tAPS (1 ^ 


CSr ^ 

BEBH 

■4 tCB ►( 

bsyr 

X 7^ 

■* tBD — ►] 

do, 5R ^ H'GHTDATA X 


TIMING WAVEFORM OF CONTENTION WRITE, (CS ARBITRATION) 


CSr VALID FIRST: 

L AND R V 

ADDR X 


X 


CSr 


CSl 


BSYl 


DSl 



TIMING WAVEFORM OF SLAVED 


CS 

(TO MASTER) 


L/Rout 
(FROM MASTER) " 


SELout 
(FROM MASTER) - 


2688 drw 10 


NOTES: 

1. tAPS is only necessary to guarantee left side access. Within this set-up time, one side or the other will gain access, but neither will have priority. 

2. CS inputs are ignored when configured as a Slave, allowing the Master to control port selection with LVR_OUT and SEL_OUT signals. 


X 


X 


-tLR 


X 


-t SEL 


X 
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IDT7MB6036/6046/6056 128K/64K/32K x 16 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT 


xxxx 


999 


Device 

Type 


Power Speed Package Process/ 



7MB6036 

7MB6046 

7MB6056 


Commercial (0°C to +70°C) 

FR-4 QiP (Quad In-line Package) 


Speed in 
Nanoseconds 


Standard Power 


128K x 16 Dual-Port RAM Shared Memory Module 
64K x 16 Dual-Port RAM Shared Memory Module 
32K x 16 Dual-Port RAM Shared Memory Module 
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Integrated Device Technology, Inc. 


64K x 16 
32K x 16 

CMOS DUAL-PORT 
STATIC RAM MODULE 


PRELIMINARY 

IDT7MB1006 

IDT7MB1008 


FEATURES 

• High density 1 megabit/51 2K CMOS Dual-Port static 
RAM module 

• Fast access times 

- commercial: 40, 45, 55, 65, 80 ns 

- military: 45, 55, 65, 80, 100 ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 32 bits or more using 
the master/slave function 

• Separate upper and lower byte control 

• On-chip port arbitration logic 

• INT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted PQFP (plastic quad flatpack) compo- 
nents allow a through-hole module to fit into a 132-pin 
FR-4 QIP (Quad In-line Package) 

• Single 5V (±10%) power supply 

• Input/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB1 006/1 DT7M1 008 is a 64K x 16 /32K x 1 6 high- 
speed CMOS dual-port static RAM module constructed on a 
multilayer epoxy laminate (FR-4) substrate using eight IDT7025 
(8Kx 16) dual-port RAMs or depopulated with fourlDT7025 
dual-port RAMs. The IDT7MB1 006/1 008 module is designed 
to be used as stand-alone dual-port RAM or as a combination 
master/slave dual-port RAM for 32-bit or more word width 
systems. Using the IDT master/slave approach in such 
system applications results in full-speed, errorj-free operation 
without the need for additional discrete logic. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilit ating 
port-to-port communication via additional control signals SEM 
and INT. 

The IDT7MB1 006/1 008 module is packaged on a FR-4 
132-pin QIP (Quad In-line Package). Maximum access times 
as fast as 40ns are available overthe commercial temperature 
range. 


PIN CONFIGURATION (1) 


GND 

r 

1 • 

• 67 

GND 

GND 

132# 

• 66 

i 

GND 

M/S' 

i 

2 • 

• 68 

GND 

GND 

131 • 

• 65 

'i 

GND. 

Vcc 

L 

3 • 

• 69 

Vcc 

Vcc 

130 • 

• 64 

'1 

Vcc 

L BUSY 

L 

4 • 

• 70 

L INT 

R BUSY 

129* 

• 63 

i 

R INT 

LJV(O) 

1. 

5 • 

• 71 

L_A{1) 

R A(0) 

128. 

• 62 

i 

R A(1) 

L_A(2) 

L 

6 • 

• 72 

L_A(3) 

R_A(2) 

127* 

• 61 

i 

R A(3) 

L_A(4) 

L 

7 • 

• 73 

L_A(5) 

R_A(4) 

126# 

• 60 

i 

R A(5) 

GND 

1 

8 • 

• 74 

GND 

GND 

125. 

• 59 

I 

GND 

L_A(6) 

1. 

9 • 

• 75 

L_A(7) 

R_A(6) 

124. 

• 58 

i 

R A(7) 

L_A(8) 

1 

10 • 

• 76 

L_A(9) 

R_A(8) 

123 • 

. 57 

i 

R A(9) 

Vcc 

1 

11 • 

• 77 

Vcc 

Vcc 

122* 

• 56 

J 

Vcc 

L_A(10) 

r 

12 • 

• 78 

L_A(11) 

R_A(10) 

121 . 

• 55 

n 

R A(11) 

L_A(12) 

L 

13 • 

• 79 

L_A(13) 

R A(12) 

120# 

• 54 

1 

R A(13) 

L A(14) 

n 

14 • 

• 80 

L_A(1 5) 

R_A(1 4) 

119 • 

• 53 

I 

R A(15) 

L LB 

i 

15 • 

• 61 

L 03 

L LB 

118# 

• 52 

i 

R UB 

GND 

Li 

16 • 

• 82 

GND 

GND 

117. 

. 51 

i 

GND 

GND 

1 

17 • 

• 83 

GND 

GND 

116* 

• 50 

i 

GND 

Vcc 

r 

18 • 

• 64 

Vcc 

Vcc 

115* 

• 49 

I 

Vcc 

L CS 

i 

19 . 

• 85 

L_SEM 

R CS 

114 # 

• 48 

1 

R SEM 

L R/W 

L 

20. 

• 86 

L_OE 

R_R/W 

113. 

• 47 

■| 

R OE 

LJ/O(0) 

L 

21 . 

. 87 

LJ/0(1) 

RJ/O(0) . 

112. 

. 46 

.1 

R 1/0(1) 

LJ/0(2) 

L 

22 . 

• 88 

LJ/0(3) 

R 1/0(2) 

Ill . 

.45 

I 

RJ/0(3) 

Vcc 

1 

23 . 

• 89 

Vcc 

Vcc 

110. 

• 44 

i 

VCC 

L_l/0(4) 

L 

24 * 

. 90 

LJ70(5) 

RJ/0(4) 

109# 

• 43 

i 

RJ/0(5> 

l_l/0(6) 

L 

25 • 

• 91 

L 1/0(7) 

R 1/0(6) 

108. 

• 42 

i 

R 1/0(7) 

GND 

1 

26 • 

. 92 

GND 

GND 

107. 

• 41 

i 

GND 

LJ/0(8) 

L 

27 . 

. 93 

LJ/0(9) 

RJ/0(8) 

106# 

• 40 

□ 

R 1/0(9) 

LJ/O(10) 

C 

28 • 

• 94 

L 1/0(11) 

R 1/0(10) 

105# 

• 39 

I 

R 1/0(11) 

LJ/0(12) 

L 

29 • 

• 95 

l_l/0(13) 

R 1/0(12) 

104# 

• 38 

i 

R 1/0(13) 

LJ/0(14) 

L 

30 • 

• 96 

l_l/0(15) 

R 1/0(14) 

103# 

• 37 

i 

R J/0(1 5) 

Vcc 

1 

31 • 

• 97 

Vcc 

Vcc 

102# 

• 36 

lJ 

Vcc 

GND 

1 

32 • 

• 98 

GND 

GND 

101 # 

• 35 

1 

GND 

GND 

L 

33 • 

• 99 

GND 

GND 

100# 

• 34 

P 

GND 


2803 drw 01 


PIN NAMES 


lO 

< 

o 

< 

Address Lines 

l/Oo - 1/07 

Data Inputs/Outputs 

Ft/W 

Read/Write Selects 

CS 

Chip Enable 

OE 

Output Enable 

BUSY 

BUSY Flag 

TnT 

Interrupt Line 

SEM 

Semaphore Control 

Ub 

Upper Byte Select 

LB 

Lower Byte Select 

M/S 

Master/Slave Control 

Vcc 

Power Supply 

GND 

Ground 


2803 tbl 01 


NOTE: 

1. Dimensions for these modules are currently not available, please consult 
the factory. 

CEMOS is a trademark ol Integrated Device Technology. Inc. 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


01990 Integrated Device Technology, Inc. 


8.7 


DSC-7048/- 









IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM 


7MB100S 

M/S 



7MB1008 


L_6US7 

L_A15 

L_A14 

l_A13 


L_CS 


L_A0-1S 

L_OE_ 

l_R/W 


l J/ 00-1 5 
IJS 
LJUB 


R_SEM 

rJnT 
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L_SEM ■ ■ 

LJNT *■ p 

MS 
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IDT7MB1006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal 

Voltage with 
Respect to GND 

-0.5 to ±7.0 

-0.5 to ± 7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to + 1 25 


Tbias 

Temperature 
Under Bias 

-55 to + 125 

-65 to + 135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

n 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2803 4)1 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to + 70°C 

O V 

5.0V± 10% 


2803 tbl 03 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 


4.5 

5.0 

5.5 

n 

GND 

HSfflRjill 

0 

0 

0 

n 

VlH 

Input Hiqh Voltaqe 

2.2 

- 

6.0 

ma 

VlL 

Input Low Voltage 

-0.5 (1) 

- 

0.8 

V 


1 . VlL (min.) = -3.0V for pulse width less than 20ns. 


CAPACITANCE^ (TA = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Test Conditions 

Max. 

Unit 

ClNl 

Input Capacitance 
(CS, BUSY) 

< 

Z 

II 

O 

< 

5 

PF 

ClNl 

Input Capacitance 
(SEM, InT) 

VlN = ov 

15 

PF 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

VlN = ov 

40 

PF 

COUT 

Output Capacitance 
(Data) 

VOUT = 0V 

40 

PF 


NOTE: 2803 tbl 05 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(VCC=5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1006 

Min. Max. 

IDT7MB1008 

Min. Max. 

Unit 

ICC2 

Dynamic Operating 
Current 

(Both Ports Active) 

Vcc = Max.,CS >Vil, SEM = Don’t Care 
Outputs Open, f = fMAX 

" 

900 


620 

mA 

Isb 

Standby Supply 

Current 

Vcc = Max., L_CS and R_CS > VlH, 
Outputs Open, f = (MAX 


580 


300 

mA 

1 SB 1 

Standby Supply 

Current 

(One Port Active) 

Vcc = Max., L_CS~ or R_CS~ > VlH 

Outputs Open, t = fMAX 


760 


480 

mA 

ISB2 

Full Standby 

Supply Current 

L_CS and R_CS > Vcc - 0.2V 

Vin > Vcc - 0.2V or < 0.2V 

L_SEM and R_SEM > Vcc - 0.2V 


125 


65 

mA 
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IDT7MB1006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1006 

Min. Max. 

IDT7MB1008 
Min. Max. 

Unit 

U 

Input Leakage 
(Address & Control) 

Vcc = Max. 

Vin = GND to Vcc 

— 

80 

— 

40 

mA 

m 

Input Leakage 
(Data) 

Vcc = Max. 

Vin = GND to Vcc 

— 

20 

— 

20 

mA 

|lLO| 

Output Leakage 
(Data) 

Vcc = Max. 

CS > Vih, Vout = GND to VCC 

— 

20 


20 

mA 

VOL 

Output Low Voltage 

Vcc = Min. Iol = 4mA 

— 

0.4 

— 

0.4 

mA 

VOH 

Output High Voltage 

Vcc = Min. Ioh = -4mA 

2.4 

— 

2.4 

— 

mA 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1 and 2 
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+5 V 



480 Q 


30 pF* 



+5 V 
480 n 


5 pF* 


Figure 2. Output Load 

(for tCLZ, tCHZ, tOLZ. tOHZ, tWHZ, tOW) 


’Including scope and jig. 
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IDT7MB1006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


IDT7MB1006S40 

IDT7MB1008S40 


Symbol 

Parameter 

Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS (2) 

Chip Select Access Time 

tOE 

Output Enable Access Time 

tOH 

Output Hold From Address Change 

tCLZ <1) 

Chip Select to Output in Low 2 

tCHZ (1> 

Chip Deselect to Output in High Z 

tOLZ (1) 

Output Enable to Output in Low Z 

tOHZ (,) 

Output Disable to Output in High Z 

tPU* 1 ' 

Chip Select to Power Up Time 

tPD**' 

Chip Disable to Power Down Time 

tSOP 

SEM Flag Update Pulse (OE or 

SEM) 


Write Cycle 


twc 

Write Cycle Time 

tcw <2) 

Chip Select to End of Write 

tAW 

Address Valid to End of Write 

tASI 

Address Set-up to Write Pulse Time 

tAS2 

Address Set-up to CS Time 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tow 

Data Valid to End of Write 

tDH (1) 

Data Hold Time 

tOHZ* 1 ' 

Output Disable to Output in High Z 

tWHZ 0 ’ 

Write Disable to Output in High Z 

tow 

Output Active from End of Write 

tSWRD 

SEM Flag Write to Read Time 

tSPS 

SEM Flag Contention Window 



IDT7MB1006S55 

IDT7MB1008S55 



IDT7MB1006S80 


IDT7MB1008S80 


Min. Max. 

Unit 


45 

— 

55 

— 

65 

— 

80 

— 

ns 

— 

45 

— 

55 

— 

65 

— 

80 

ns 

— 

45 

— 

55 

— 

65 

— 

80 

ns 

- 

25 

- 

30 

- 

35 

— 

40 

ns 

3 

- 

3 

- 

3 

- 

3 

- 

ns 

5 

- 

5 

- 

5 

_ 

5 

- 

ns 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

3 

— 

5 

- 

5 

— 

5 

— 

ns 

— 

20 

- 

25 

- 

30 

— 

35 

ns 

0 

— 

0 — 

0 

— 

0 

— 

ns 

— 

50 

- 

50 

- 

50 

— 50 

ns 

20 

— 

20 

— 

20 

— 

20 

— 

ns 




40 

- 

0 

- 

30 

— 


— 

20 

— 

20 

0 

- 

15 

- 

15 

- 




NOTES: 

1 . This parameter is quaranteed by design but not tested. 

2. To access RAM, CS 5 Vn and SEM > Vih. To access semaphore, CS > Vih and SEM <, ViL. 
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I DT7MB 1006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

IDT7MB1006S40 

IDT7MB1008S40 

Min. Max. 

IDT7MB1006S45 

IDT7MB1008S45 

Min. Max. 

IDT7MB1006S55 

IDT7MB1008S55 

Min. Max. 

IDT7MB1006S65 

IDT7MB1008S65 

Min. Max. 

IDT7MB1006S80 

IDT7MB1008S80 

Min. Max. 

Unit 

BUSY Cycle - MASTER MODE* 3 * 

tBAA 

BUSY Access Time from Address 

- 

40 

- 

45 

- 

45 

- 

55 

- 

55 

ns 

tBDA 

BUSY Disable Time from Address 

- 

30 

- 

35 

- 

40 

- 

45 

- 

45 

ns 

tBAC 

BUSY Access Time to Chip Select 

- 

35 

- 

40 

- 

40 

- 

50 

- 

55 

ns 

tBDC 

BUSY Disable Time to Chip Select 

- 

30 

- 

35 

- 

35 

- 

45 

- 

45 

ns 

tWDD* 5 * 

Write Pulse to Data Delay 

— 

60 

- 

70 

— 

80 

— 

85 

— 

95 

ns 

tDDD 

Write Data Valid to Read Data Delay 

- 

40 

- 

45 

- 

55 

- 

70 

- 

80 

ns 

UPS <6) 

Arbitration Priority Set-up Time 

5 

- 

5 

- 

5 — 

5 

- 

5 

- 

ns 

tBDD 

BUSY Disable to Valid Time 

- 

Note 9 

- 

Note 9 

- 

Note 9 

- 

Note 9 

- 

Note 9 

ns 

BUSY Cycle -Slave Mode* 4 * 

twa* 7 * 

Write to BUSY Input 

0 


0 

- 

0 

- 

0 

- 

0 

- 

ns 

tWH (8) 

Write Hold After BUSY 

25 

- 

30 

- 

30 

— 

30 

— 

30 

- 

ns 

tWDD (5) 

Write Pulse to Data Delay 

- 

60 

- 

70 

— 

80 

— 

85 

— 

100 

ns 

tDDD* 5 * 

Write Data Valid to Read Data Valid 

— 

45 

— 

50 

— 60 

— 

70 

— 

85 

ns 

Interrupt Timing 

tAS 

Address Set-up Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tINS 

Interrupt Set Time 

- 

30 

- 

35 

- 

40 

- 

45 

55 

ns 

tINR 

Interrupt Reset Time 

- 

30 

- 

35 

- 

40 

- 

45 

- 

55 

ns 


NOTES: 

1 . This parameter is quaranteed by de sign but not tested. 

2. To access RAM, CS S Vn and SEM > Vih. To access semaphore, CS > Vih and SEM £ Vn. 

3. When the module is being used in the Master Mode (M/S > Vih). 

4. When the module is being used in the Slave Mode (M/S < Vn). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. tBDO is a calculated parameter and is the greater of 0, tWDD - twp (actual), or tDDD - twp (actual). 










































































































































IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) (1>2 ’ 4) 


ADDRESS 


X 


tOH 


U t OH * 




DATA OUT PREVIOUS DATA VALID^> 

sx> 

^ DATA VALID 

XX 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) (1 ’ 3>5) 



NOTES: 

1 . R/W is High for Read Cycles 

2. Device is continuously enabled. CS" = Low. LIB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. 

5. To access RAM, CS = Low.lJB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 
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IDT7MB1006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 3 (UB OR LB CONTROLLED TIMING) (1>3 ’ 4 ’ 5) 



2. Device is continuously enabled. CS = Low. UB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. 

5. To access RAM, CS = Low UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)* 1 ’ 3>5 ’ 8) 



2803 drw 08 

NOTES: 

1 . R/W is High for Read Cycles 

2. Device is continuously enabled. CS = Low. UBorLB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. 

5. To access RAM, CS = Low, UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is Low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tDW) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tDW. If OE is High during a R/W controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 
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IDT7MB100 6/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 ( CS, UB, LB CONTROLLED TIMING) 0 >3>5>8) 


ADDRESS 

CS 


UB or LB 


R/W 


DATA in 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a Low UB or LB and a Low CS and a Low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CS or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During_this period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7 . Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tDW. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE) (1) 



NOTE: 

1 . CS = High for the duration of the above timing (both write and read cycle). 
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IDT7MB1 006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF SEMAPHORE CONTENTION* 1 - 3 ’ 4 * 


SIDE 


SIDE 



2803 drw 11 


NOTES: 

1 . Don = Doi = Low, L_CE = R_CE = High. Semaphore Flag is released form both sides (reads as ones from both sides) at cycle start. 

2. "A" may be either left or right port. "B" is the opposite port from "A". 

3. This parameter is measured from R/Wa or SEMa going High to F!/Wb or SEMb going High. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 


TIMING WAVEFORM OF READ WITH BUSY (M/S > VlH) (2) 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. L_CE = R_CE = Low 

3. OE = Low for the reading port. 
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IDT7MB1 006/1 003 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (M/S < VlL) (1 > 2) 



2003 drw 13 

NO TES: 

1 . BUSY input equals High for the writing port. 

2. L_CS = R_CS = Low 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (M/S < VlL) 
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IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CS TIM!NG (1) 


ADDR "A" 
and "B“ 


ADDRESS MATCH 




WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH TIM!NG (1) 



NOTES: 

1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port “B' is the port opposite from "A”. 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7MB100 6/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


WAVEFORM OF INTERRUPT TIMING {1) 



t RC 


ADDR "B" y 

( INTERRUPT CLEAR ADDRESS(2) 



u 1 

t AS 0) 1 


CS “B" N 

\ 

\ 

\ 

OE “B“ 

k t INR(3) *j 

1 

INT ”B" J 

k 


NOTES: 

1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "B" is the port opposite from "A". 

2. See InterruptTruth Table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable is de-asserted first. 
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IDT7MB1006/1008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLES 


TABLE I: NON-CONTENTION READ/WRITE CONTROL 0 ’ 2>3) 


lnputs (1) 

Outputs 


Brel 

R/W 

OE 

01 

LB 

SEM 

1/08 - 1/015 

l/Oo - 1/07 

Mode 

F 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected: Power Down 

X 

X 

X 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected 

T 

L 

X 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

T 

L 

X 

H 

L 

H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

T 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 

T 

H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

T 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

T 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTES: 2803 tbi 12 

1 . Aol — Ai2*Aor — A12R 

2. CS = True represents L_CS = R_CS = Low. 

3. CS = False represents L_CS = R_CS = High. 

TABLE II: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 


■H 

R/W 

OE 

01 

LB 

SEM 

1/08 - 1/015 

I/Oo - 1/07 

Mode 

F 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

X 

H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

F 

_F 

X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

X 


X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

T 

X 

X 

L 

X 

L 

— 

— 

Not Allowed 

T 

X 

X 

X 

L 

L 

— 

— 

Not Allowed 


NOTES: 2803 13 

1 . Aol — A12/A0R — Ai2R 

2. CS = True represents L_CS = R_CS = Low. 

3. CS = False represents L_CS = R_CS = High. 


TABLE III: INTERRUPT FLAG (1) 


Left Port 

Right Port 

Function 

R/W 

CS 

OE 

Ao - A 15 

INTl 

R/W 

CS 

OE 

Ao - Al5R 

INT 

n 

L 

X 

1FFF 

X 

X 

X 

X 

X 

L< 2 > 

Set Right INTr Flag 

Reset Right InTr Flag 

Set Left INTl Flag 

Reset Left INTl Flag 


X 

X 

X 

X 

X 

L 

L 

1FFF 

H (3) 


mm 

X 

X 

L<2> 

L 

L 

X 

1FFE 

X 


L 

L 

1FFE 

H (3) 

X 

X 

X 

X 

X 


NOTES: 2803 foi 14 

1 . Ass umes L _BUSY = R_BUSY = High 

2. If L_ BUSY = Low then no change. 

3. If R_BUSY = Low then no change. 

4. At the interrupt addresses 1FFE and 1FFF, address bits 13-15 are zero. 
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IDT7MB1 006/1 003 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLES 

TABLE IV: ADDRESS BUSY ARBITRATION 


Inputs 

Outputs 

Function 

L_CS 

R_CS 

Aol - Al5L 

Aor - Aisr 



L_BUSY< 1 > 

R_BUSY (1 ) 

X 

X 

No Match 

H 

H 

Normal 

H 

X 

Match 

H 

H 

Normal 

X 

H 

Match 

H 

H 

Normal 

L 

L 

Match 

Note 2 

Note 2 

Write Inhibit 131 


NOTES: 2803 tbi 15 


1 . Pins L_BUSY and R_BUSY are both outputs when the part is configured as a master. Both are inputs when configured as a slave. X_BUSY outputs on 
the IDT7MB10016/1008 are push pull, not open drain outputs. On slaves the X_BUSY input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inp uts to the o pposite port became stabl e after 
the add ress an d enable inputs of this port. If the primacy of stable inputs cannot be resolved, either L_BUSY = Low or R_BUSY = Low will result. L_BUSY 
and R_BUSY outputs cannot be low simultaneously. 

3. Writes to the left p ort are internally ignored when L_BUSY outputs are driving low regardless of actual logic level the pin. Writes to the right port are internally 
ignored when R_BUSY outputs are driving low regardless of actual logic level on the pin. 


TABLE V: EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE (2) 


Function 

DO - D15 
Left 

DO - D15 
Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

.1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

,0 

Right port obtains sempahore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1 " to SEmaphore 

0 

1 

Left port obtains sempahore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has sempahore token 

Right Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Left Port Writes "1"to Semaphore 

1 

1 

Semaphore free 


NOTE: 2803 tbi 16 

1. This table denotes a sequence of events for only one of the eight semaphores available on the IDT7MB1 006/1 008 
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IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL DESCRIPTIONS 

The IDT7MB1 006/1 008 provides two ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. The I DT7MB1 006/ 
1008 has an automatic powerdown feature controlled by CS. 
The CS controls on-chip powerdown circuitry that permits the 
respective port to go into standby mode when not selected 
(CS high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. NON-CONTENTION READ/ 
WRITE conditions are illustrated in the Truth Tables. 

INTERRUPTS 

The interrupt flag (INT) permits communictaion between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INTl) is set 
when the right port writes to memory location 1FFE (FIEX). 
The left port clears the interrupt by reading address location 
1 FFE. Likewise, the right port interrupt flag (INTr) is set when 
the left port writes to memory location 1 FFF (HEX) and to clear 
the interrupt flag (INTr), the right port must read the memory 
location 1 FFF. The message (16 bits) at 1 FFE or 1 FFF is user- 
defined. If the interrupt function is not used, address locations 
1 FFE and 1 FFF are not used as mail boxes, but as part of the 
random access memory. Refer to Table III for the interrupt 
operation. Interrupts in the least significant IDT7025 of the 
module are used. To address them, the most significant ad- 
dress bits (A 13 - is) must be 0. 

BUSY LOGIC 

The arbitration logic will resolve an address match ora chip 
enable matchdown to 5ns minimu m and determine which port 
has access. In all cases, an active BUSY flag will be set forthe 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
min e which port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 


the operation and its respective address and data. It is 
imp ortant t o note that the operation is invalid forthe port that 
has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CS, on-chip control logic arbitrates between CSl 
and CSr for access; or (2) if the CSs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (ref erto Ta ble II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to thirtytwo-or-more-bits in 
a dual-port RAM system implies that several modules will be 
active at the same time. If each module includes a hardware 
arbitrator, and the addresses for each module arrive a t the 
same time, it is possible that on e will activate its L_BUSY while 
another activates its R_BUSY signal. Both sides are now busy 
and the CPUs will wait indefinitely fortheir port to become free. 

To avoid this "Busy Lock-out" problem, IDT has developed 
a MASTER/SLAVE approach where only one h ardwar e arbi- 
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components andwitha speed advantage overother systems. 

When expanding dual-port RMs in width, the writing o f the 
SLAVE modules must be delayed, until after the BUSY input 
has settled. Otherwise, the SLAVE module may begin a write 
cycle during a contention situation . Conv ersely, the write 
pulse must extend a holdjtime past BUSY to ensure that a 
write takes place after the contention is resolved. This timing 
is inherent in all dual-port memory systems where more than 
one module is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 


32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


Vcc 


R/W 

ADDR 

BUSY 


LEFT 


RIGHT 


M/S 

IDT7MB1006/ 

1008 


GND 


M/S 

IDT7MB1006/ 

1008 


R/W 

ADDR 

BUSY 
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IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


SEMAPHORES 

The IDT7MB1 006/1 008 is an extremely fast dual-port 64K/ 
32K x 16 CMOS static RAM module with an additional 8 
address locations dedicated to binary semaphore flags. These 
flags allow either processor on the left or right side of the dual- 
port RAM to claim a privilege over the other processor for 
functions defined by the system designer's software. As an 
example, the semaphore can be used by one processor to 
inhibit the otherfrom accessing a portion of the dual-port RAM 
or any shared resource. 

The dual-port RAM module features a fast access time, and 
both ports are completely independent of each other. This 
means that the activity on the left port in no way slows the 
access time of the right port. Both ports are identical in function 
to standard CMOS static RAM modules and can be read from, 
or written to, at the same time with the only possible conflict 
arising from the simultaneous writing of, or a simultanious 
READ/WRITE of, a non-semaphore location. Semaphores 
are protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the non- 
semaphore portion of the dual-port RAM. These devices have 
an automatic power-d own f eature controlled by CS the dual- 
port RAM enable, and SEM, the semaphore enable. The CS 
and SEM pins control on-chip power down circuitry that 
permits the respective port to go into standby mode when not 
selected. This i s the condition which is shown in Truth Table 
where CS and SEM are both high. 

Systems which can best use the IDT7MB1 006/1 008 con- 
tain multiple processors or controllers and are typically very 
high-speed systems which are software controlled or software 
intensive. These systems can benefit from a performance 
increase offered by the IDT7MB1 006/1 008's hardware sema- 
phores which provide a lockout mechanism without requiring 
complex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7MB1006/ 
1008 does not use its semaphore flags to control any re- 
sources through hardware, thus allowing the system designer 
total flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be a 
major advantage in very high-speed systems. 

HOW SEMPAHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 


was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side had relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7MB1 006/ 
1008 in a separate memory space from the dual-port RAM. 
This address space is accessed by placing a low input on the 
SEM pin (which acts as a chip select forthe semaphore flags) 
and using the other control pins (Address, OE, and R/W) as 
they would be used in accessing a standard static RAM. Each 
of the flags has a unique address which can be accessed by 
either side through address pins Ao - A 2 . When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other 
(Table V). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be setto aoneforboth 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact that 
the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch forthat side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that flag this is a one reads as a one in all data bits 
and a flag containing a zero reads as all zeros. The read value 
is latched into on e side 's output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go active or the output will never change. 

A sequence of WRITE/READ must be used by the sema- 
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the samaphore flag will appear as a one, 
a fact which the processor will verify by the subsequent read, 
(see Table V). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 





IDT7MB1 006/1 008 

64K/32K X 16 CMOS DUAL-PORT RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


side attempts to write a zero to the same samaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during a subsequent read. 
Had a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 1 . Two semaphore request latches feed into a sema- 
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
other side's semaphore latch have been written to a zero in the 
meantime, the samaphore flag willflipoverto the other side as 
soon as a one is written into the first side's request latch. The 
second side's flag will now stay low until its semaphore 
request latch is written to a one. From this it is easy to 
understand that, if a semaphore is requested and the proces- 
sorwhich requested it no longer needs the resource, the entire 
system can hang up until a one is written into that semaphore 
request latch. 

The ciritcal case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is especially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
recource secure. As with any powerful programming tech- 
nique, if semaphores are misused or misinterpreted, a soft- 
ware error can easily happen. Code integrity is of the utmost 
importance when semaphores are used instead of slower, 
more restrictive hardware intensive schemes. 

Initialization of the samaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any sempahore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES — SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7MB1 006/1 008's 
dual-port RAM module. Say that a 8K x 1 6 RAM block was to 
be divided into two 4K x 1 6 blocks which were to be dedicated 
at any one time to servicing either the left or right port. 
Semaphore 0 could be used to indicate the side which would 
control the lower section of memory, and Semaphore 1 could 
be defined as the indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of dual-port 


RAM, the processor on the left port could write and then read 
a zero into Semaphore 0. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 4K. Meanwhile 
the right processor would attempt to perform the same func- 
tion. Since this processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 
response to the zero it had attempted to write into Semaphore 
0. At this point, the software could choose to try and gain 
control of the second 4K section by writing, then reading a zero 
into Semaphore 1 . If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphore can even assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interface where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was "off limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT' state is available to one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. For this 
application, one processor may be responsible for building 
and updating a data structure. The other processor then reads 
and interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


SEMAPHORE 
REQUEST FLIP FLOP 



ORDERING INFORMATION 


SEMAPHORE LATCH 


Figure 1. IDT7MB1 006/1 008 Semaphore Logic 


IDT XXXX _A 999 A A 

Device Type Power Speed Package Process/ 

| j j | Temperature 

Range 


BLANK Commercial (0°C to +70°C) 

K FR-4 QIP (Quad In-line Package) 


Speed in Nanoseconds 


Standard Power 


7MB1 006 64K x 1 6 Dual-Port RAM Module 
7MB1008 32K x 16 Dual-Port RAM Module 
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Integrated Device Technology, Inc. 


128K x 18, 64K x 18 , 32K x 18 
CMOS DUAL-PORT RAM 

(SHARED MEMORY MODULE) 

PRELIMINARY 

IDT7MB6136 

IDT7MB6146 

IDT7MB6156 





FEATURES: 

• High density 2 megabit/1 megabit/51 2K-bit CMOS Dual- 
Port static RAM (shared memory modules) 

• 18-bit wide shared memory array for those applications 
requiring parity, tags, or extra width 

• Fully asynchronous read/write operation from either port 

• Port arbitration/multiplexing logic by custom FCT chip set 

• Memory array comprised of industry standard static RAM 

components 

• Versatile controls: BUSY ouput flag and separate write 
controls for lower and upper byte on each port 

• Master/Slave control on-board for expanding word width 

• Multiple GND and Vcc pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Single 5V (±10%) power supply 


DESCRIPTION: 

The Shared Memory Module provides two ports with sepa- 
rate control, address and data I/O pins that permit independ- 
ent access for reads or writes to any location in the memory 
array. Using the on-board Master/Slave input allows these 
module to be used as building blocks in 32-bit or more-bit 
systems requiring full speed operation without additional 
discrete logic. 

In the Master Mode, the Shared Memory Module arbitrates 
asynchronously between the left and right port CS inputs. The 
first to arrive is granted exclusive access to the entire RAM 
array for as long as its CS is asserted. If both port s attem pt si- 
multaneous access, the losing port will have its BUSY as- 
serted until the winning port completes its access, at which 
time the second port will be granted its own exclusive access 
to the entire RAM array. See application note AN-74 for more 
details regarding proper module operating modes. 


FUNCTIONAL BLOCK DIAGRAM 


M/S 


CS L 
DSL l 
DSUl 
R/Wl 
Aisl 

Aisl 

BSY l or L/R in 


Aol- Al4L 


Po l- P8 L 
OELl 


P9L - D 16 L 

OEUl 



CEMOS is a trademark of Integrated Device Technology, Inc. . 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc.l 
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IDT7MB61 36/6146/6156 128K/64K/32K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1, 2 ’ 3) 


Vcc 

1 • • 53 

GND 

GND 

104 • • 52 

BSY l or UR in 

2 • • 54 

BSY r or SELin 

L/RoUT 103 • • 51 

CSl 

3 • • 55 

CSr 

GND 

102 • • 50 

R/Wl 

4 • • 56 

R/Wr 

Dl7L 

101 • • 49 

DSLl 

5 • • 57 

DSLr 

D16L 

100 • • 48 

DSUl 

6 • • 56 

DSUr 

Dl5L 

99 • • 47 

Al6L 

7 • • 59 

Al6R 

D 1 4L 

98 0 0 46 

Al5L 

8 • • 60 

Al5R 

Dl3L 

97 • • 45 

Al4L 

9 • • 61 

Al4R 

D 12L 

96 • • 44 

GND 

10 • • 62 

GND 

GND 

95* • 43 

Al3L 

11 O • 63 

Al3R 

Diil 

94 • • 42 

Al2L 

12 • • 64 

Al2R 

Diol 

93 • • 41 

Aiil 

13* • 65 

Ahr 

D9L 

92 • • 40 

Aiol 

14 • • 66 

Aior 

OEUl 

91 • • 39 

Aql 

15 • • 67 

A9R 

D 8L 

90 • • 38 

A8L 

16* • 68 

Aar 

D7L 

89 • • 37 

A7L 

17 • • 69 

A7R 

D6L 

88 • O 36 

A6L 

18 O • 70 

A6R 

Dsl 

87 • • 35 

A5L 

19 • • 71 

A5R 

D 4L 

86 • • 34 

Vcc 

20 • O 72 

GND 

GND 85 a #33 

A4L 

21 • • 73 

A4R 

D3L 

84 • 0 32 

A3L 

22 • • 74 

A3R 

D2L 

83 • • 31 

A2L 

23 • • 75 

A2R 

Dil 

82 • 0 30 

Ail 

24 • • 76 

Air 

Dol 

81 • • 29 

Aol 

25 • • 77 

Aor 

OELl 

80 0 • 28 

GND 

26 • • 78 

GND 

GND 

79 0 0 27 


GND 

SELout 

M/S 

Dl7R 

Dl6R 

Dl5R 

Dl4R 

Dl3R 

Dl2R 

Vcc 

Dur 

Dior 

P9R 

OEUr 

DaR 

D7R 

D6R 

Dsr 

D4R 

GND 

D3R 

D2R 

Dir 

Dor 

OELr 

Vcc 


QIP 

TOP VIEW 


2701 drw 02 


NOTES: 

1 . For module dimensions, please refer to drawing M23, M24, and M25 in the packaging section. 

2. Pins (8 and 60) must be grounded for proper operation of the IDT7MB6146 module (64Kx 18 version). Pins 7 and 59 become A 15 L and Aisr respectively. 

3. Pins (7, 8, 59, and 60) must bo grounded for proper operation of the IDT7MB6156 module (32K x 18 version). 


PIN DESCRIPTIONS 


Symbol 

Description 

Vcc 

Power 

GND 

Ground 

A0L-A16L 

Left Port Address 

Dou-Di 7 L 

Left Port Data 

A0R-A16R 

Right Port Address 

D0R-D17R 

Right Port Data 

R/W 

Read/Write Control 

cs 

Chip Select 

DSL 

Data Strobe for lower byte 

DSU 

Data Strobe for upper byte 

OEL 

Output Enable for lower byte 

OEU 

Output Enable for upper byte 

BSYl or L/Rin 

Left Busy Output for Stand Alone or Master Mode. Left or Right Port Select Input for Slave Mode 


Right Busy Output for Stand Alone or Master Mode. RAM Array Select Input for Slave Mode 

L/Rout 

Left or Right Port Select Output on Master to be connected to L/Rin Input on one or more slaves when width 
expansion is required 

SELout 

RAM Array Select Output on Master to be connected to SELin Input on one or more slaves when width 
expansion is required 

M/S 

Master/Slave signal for cascading master with one or more slaves 
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IDT7MB61 36/6146/61 56 128K/64K/32K x 18 CMOS 

DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

H 

Tbias 

Temperature 

Under Bias 

-55 to +125 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lOUT 

DC Output 

Current 

50 

mA 


NOTE: 2701 ibi 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

E51 



Vcc 

Supply Voltage 

4.5 


5.5 

a' 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.2 

— 

■33 

a 

VlL (1) 

Input Low Voltage 

-0.5 

— 

0.8 

a 


NOTE: 270oibio3 

1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


2701 Ibl 04 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 10%, Ta = 0°C TO +70°C) 


Symbol 

Description 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage Current 

Vcc = Max., Vin = GND to Vcc 

— 

15 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vin = GND to Vcc 

— 

15 

pA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -15mA 

2.4 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 32mA 

— 

0.4 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS < Vil 
f = fMAX, Outputs Open 

— 

520 

mA 

ISB 

Standby Supply Current (TTL) 

Vcc = Max., CS > Vih 
f = fMAX, Outputs Open 

— 

170 

mA 


2701 Ibl 05 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 


2701 Ibl 06 


+5V 



+5V 



Figure 1. Output Load Figure 2. Output Load 

(for tOHZ and tOLZ) 

‘Includes scope and jig 


8.8 


3 








































































IDT7MB61 36/61 46/61 56 128K/64K/32K x 18 CMOS 

DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, TA = 0°C to +70°C) 



Symbol 


No Contention Read 


Read Cycle Time 


Address Access Time 


Chip Select Access Time 


Output Enable to Data Valid 


Output Hold from Address Change 


OE to Output to Low Z 


OE to Output to High Z 


No Contention Write 


Write Cycle Time 


Address Valid to End of Write 


IDT7MB6136S40 
IDT7MB61 46S40 
IDT7MB6156S40 


Min. Max. 


IDT7MB6136S45 IDT7MB6136S55 IDT7MB6136S70 
IDT7MB6146S45 IDT7MB6146S55 IDT7MB6146S70 
IDT7MB6156S45 IDT7MB6156S55 IDT7MB6156S70 
Min. I Max. MilTI Max! Min. I Max. Unit 





NOTE: 

1. This parameter is guaranteed by design, but not tested. 














































































































































I DT7MB61 36/61 46/61 56 128K/64K/32K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE (1) 



TIMING WAVEFORM OF READ CYCLE (CS ARBITRATION) 

CSL Valid First: 


L and R 
ADDRESS 





NOTES: 

1. R/W = Vih for all address transitions. 

2. Transitions is measured ±200mV from steady state with 5pF load (including scope and jig). 

3. This parameter is garanteed by design, but not tested. 

4. tAPS is only necessary to guarantee left side access (in this example). Within this set-uptime, one side or the other will gain access, 
but neither will have priority. 
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IDT7MB61 36/6146/61 56 128K/64K/32K x 18 CMOS 

DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE (DS CONTROLLED) (1) 



2701 drw 06 


TIMING WAVEFORM OF WRITE CYCLE (CS CONTROLLED) (1) 



NOTE^ 

1 . R/W = Vih for all address transitions. 


8 



IDT7M B61 36/6146/61 56 128K/64K/32K x 18 CMOS 
DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF CONTENTION WRITE CYCLE 


CSr Valid First: 


L and R 
ADDRESS 



X 


CSr N 

k / 

/ 

L ,| 

tAPS (1) 

\ 

1* 

CSl ^ 

* — t CB — H 
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TIMING WAVEFORM OF SLAVE (2) 



NOTES: 

1 . Ups is only necessary to guarantee right side access (in this example), Within this set-up time, one side or the other will gain access, but neither will 
have priority. 

2. CS inputs to the Slave are ingnored when configured as a Slave. This allows the Master to control port selection of the Slave with the L/Rout and 
SELout signals. 
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IDT7MB6136/6146/6156 128K/64K/32K X 18 CMOS 

DUAL-PORT RAM SHARED MEMORY MODULE COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXXX A 999 A 


A 


Device Power Speed Package 


Process/ 



Blank 

K 

40 

45 

55 

70 

S 

7MB6136 

7MB6146 

7MB6156 


Commercial (0°C to +70°C) 

FR-4 QIP (Quad In-line Package) 


Speed in Nanoseconds 


Standard Power 

128K x 18 Dual-Port RAM Shared Memory Module 
64K x 18 Dual-Port RAM Shared MemoryModule 
32K x 18 Dual-Port RAM Shared Memory Module 
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PRELIMINARY 

IDT7M1002 



Integrated Device Technology, Inc. 


16K x 32 

CMOS DUAL-PORT 
STATIC RAM MODULE 


FEATURES 

• High density 51 2K CMOS dual-port RAM modules 

• Fast access times 

— commercial: 40, 45, 55, 65, 80ns 
— military: 45, 55, 65, 80, 100ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 64 bits or more using 
the Master/Slave function 

• Separate byte read/write signals for byte control 

• On-chip port arbitration logic 

• INT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted fine pitch (25 mil) LCC packages allow 
through-hole module to fit into 121 pin PGA footprint 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 


PIN CONFIGURATION {1) 


DESCRIPTION 

The IDT7M1 002 is a 1 6K x 32 high speed CMOS Dual-Port 
static RAM Module constructed on a co-fired ceramic sub- 
strate using four 16K x 8 (IDT7006) Dual-Port static RAMs in 
surface-mounted LCC packages. The IDT7M1002 module is 
designed to be used as stand-alone 51 2K dual-port RAM or as 
a combination Master/Slave dual-port RAM for 64-bit or more 
word width systems. Using the IDT Master/Slave approach in 
such system applications results in full-speed, error-free 
operation without the need for additional discreet logic. 

The module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilit ating 
p ort-to -port communication via additional control signals SEM 
& INT. 

The IDT7M1 002 module is packaged in a ceramic 121 pin 
PGA (Pin Grid Array)1.3 inchs square . Maximum access 
times as fast as 40ns are available over the commercial 
temperature range and 45ns over the military temperature 
range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the fatest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

L_l/0(24) 

LJ/0(26) 

L 1/0(28) 

L 1/0(30) 


LOE 

L_R/W(3) 

R_OE 

RCS 

R_l/O(30) 

R_l/0(28) 

R 1/0(26) 

Rt/0(24) 

L_l/0(23) 

LJ/0(25) 

L_l/0(27) 

L_l/0(29) 

L 1/0(31 ) 

L_A(0) 

L_R/W(4) 

R_A(0) 

R_l/0(31) 

RJ/0(29) 

R_ 1/0(27) 

R_l/0(25) 

Rl/0(23) 

L 1/0(21) 

L 1/0(22) 

VCC 

L_A(3) 


L A(1) 

GND 

R A(1) 

R A(2) 

R A(3) 

GND 

R 1/0(22) 

R 1/0(21) 

L 1/0(19) 

L 1/0(20) 

L_A(4) 

GND 







R_A(4) 

R_l/O(20) 

R 1/0(19) 

L I/Of 171 


L_A(5) 








R A(5) 

R_ 1/0(1 8) 

R 1/0(17) 

l_sem" 

L_l/0(16) 

L_A(6) 




PGA 




MM 

R 1/0(16) 


lJUSY 

L I NT 

GND 




TOP VIEW 




mm 

RJNT 

R_BUSY 

L_R/W(1) 

L_R/W(2) 

L_A(7) 








R.A(7) 

R R/W (2) 

R_R/W (1) 

L_l/0(1 5) 

L_l/0(14) 

L_A(8) 








R_A(8) 

R_l/0(14) 

R_l/0(15) 

L_l/0(13) 

L_l/0(12) 

L_A(9) 








R_A(9) 

R_l/0(12) 

R_l/0(14) 

L_l/0(1 1) 


GND 

L_A(10) 

L_A(11) 

L A(1 2) 


R_A(12) 



VCC 

GND 

R_l/0(13) 

L_l/0(1 0) 

L_l/0(8) 

L_l/0(6) 


L_l/0(2) 

L_A( 1 3) 

RFVW (4) 

R_ A( 13) 

R_l/0(2) 

R_ 1/0(4) 

R_l/0(6) 

R_ 1/0(8) 

R_l/0( 1 0) 

L_l/0(9) 

L_l/0(7) 

L_l/0(5) 

L_l/0(3) 

LJ/0(1) 

L_l/O(0) 

— , 

R_RfW (3) 

R_ 1/0(0) 

R_l/0(1) 

R_l/0(3) 

R_l/0(5) 

R_l/0(7) 

R_l/0(9) 


NOTE: 

1 . For module dimensions, please refer to drawing M33 in the 
packaging section. 
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16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commerical 

Military 

w 

■ 

lerminal Voltage 
with Respect to 
GND 

m 

HI 

1 

m 

Operating — 
Temperature 



■ 

i 

Hi 



M 

Tstg 

Storage 

Temperature 

-55 to +125 


■ 

Hfl 


50 

50 



Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any otherconditions above those 
indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliabilty. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 1 0% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 
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RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

— 0.5<’> 

— 

0.8 

V 


1 . VIL 5 -3.0V for pulse width less than 20ns 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ± 10%, Ta = -55°C to +1 25°C or 0°C to +70°C) 





IDT7M1 002 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Units 

Ini 

Input Leakage 
(Address & Control) 

Vcc = Max. 

Vin = GND to Vcc 

— 

40 

pA 

tm 

Input Leakage 
(DATA) 

Vcc = Max. 

Vin = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 
(DATA) 

Vcc = Max. 

CS > Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Voltage 

Vcc = Min. Iol = 4mA 

— 

0.4 

V 

VOH 

Output High 

Voltage 

Vcc = Min, Ioh = -4mA 

2.4 


V 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = -55°C to +125°C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7M1002 

(Commercial) 

IDT7M1002 

(Military) 

Units 

Min. 

Max. 

Min. 

Max. 

ICC2 

Dynamic Operating Current 
(Both Ports Active) 

Vcc = Max., CS < VlL, SEM = Don’t Care 
Outputs Open, f = fMAX 

H 

1360 

B 

1400 

mA 

ISB 

Standby Supply Current 
(Both Ports Inactive) 

Vcc = Max., L_CS and R_CS > Vih 

Outputs Open, f = fMAX 

H 

280 

B 

340 

mA 

ISB1 

Standby Suppy Current 
(One Port Inactive) 

Vcc = Max., L_CS”or R_CS”> VlH 

Outputs Open, f = fMAX 

B 

1000 

B 

1160 

mA 

ISB2 

Full Standby Supply Current 
(Both Ports Inactive) 

L_CS"and R_CS > Vcc - 0.2V 

Vin > Vcc - 0.2V or < 0.2V 

L_SEM and R_SEM > Vcc - 0.2V 

■ 

60 

■ 

120 

mA 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CAPACITANCE (1) (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Condition 

Max. 

Unit 

ClN (1) 

Input Capacitance 
(CS.OE, SEM, Address) 

VlN = ov 

40 

PF 

ClN(2) 

Input Capacitance 
(R/W, I/O, INT) 

< 

Z 

O 

< 

12 

PF 

ClN(3) 

Input Capacitance 
(BUSY. M/S) 

< 

z 

o 

< 

45 

PF 

COUT 

Output Capacitance 
(I/O) 

Vout = ov 

12 

PF 


1 . This parameter is guaranteed by design but not tested. 

AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 
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+5V 



'Including scope and jig. 


+5V 



Figure 2. Output Load 2?9S °™' 02 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%. Ta = -55°C to +1 25°C or 0°C to +70°C) 


(For tCHZ, tCLZ, tOHZ, tOLZ, tWHZ, tOW) 


Symbol 

Parameter 

7M1002S40 
fCom'l Onlvl 

7M1002S45 

7M1002S55 

7M1002S65 

7M1002S80 

7M1002S100 
(Mil Only) 

■ 




■ iMftWXFTO 



iron 

| Read Cycle 

tRC 

Read Cycle Time 

El 

— 

m 

— 


— 

0 

— 

0 

— 


— 

mH 

tAA 

Address Access Time 

— 

40 

— 

0 

— 


— 

0 

— 

0 

— 

Ill 

USB 

tACS (2) 

Chip Select Access Time 

— 

40 

— 

0 

— 


— 

0 

_ 

0 

— 

ms 

B 

tOE 

Output Enable Access Time 

_ 


— 

25 

— 

30 

— 

35 

— 

40 

— 

0 

j§m 

tOH 

Output Hold from Address Change 

D 

— 

m 

— 

3 

— 

3 

— 

3 

— 

3 

— 


tCLZ <’> 

Chip Select to Output in Low Z 

3 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ (,) 

Chip Deselect to Output in High Z 

— 

15 

— 

KM 

— 

0 

— 


— 


— 

0 

B 

tOLZ (,) 

Output Enable to Output in Low Z 

3 

— 

5 

— 

5 

— 

5 

— 

0 

— 

5 

— 


tOHZ (1) 

Output Disable to Output in High Z 

— 

15 

— 


— 

0 

— 


— 

HU 

— 

0 


tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 


0 


0 

— 

0 


0 

— 


tPD (1) 

Chip Deselect to Power Up Time 

— 

50 

— 

my 

— 


— 


— 

El 

— 



tSOP 

Sem. Flag Update Pulse (OE or SEM) 

E3 

— 

a 

— 

ra 

— 

a 

— 

m 

— 

m 

— 


Write Cycle | 

two 

Write Cycle Time 

19 

— 

m 

— 


— 

m 

B 

0 

— 

hb 

— 


tew (2) 

Chip Select to End of Write 


— 

m 

— 

0 

— 

urn 



— 


— 

B 

tAW 

Address Valid to End of Write 


— 

m 

— 

0 

— 


E 

0 

— 

rm 

— 


tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

BSi 

tWP 

Write Pulse Width 

35 

— 


— 

m 

— 

on 

B 

m 

— 

60 

— 



(Continued on next page) 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(VCC - 5V ± 1 0%, T a = 55°C to +1 25°C or 0°C to +70°C) 


■ 

Parameter 

7M1002S40 
(Com’l Onlvt 

7M1002S45 

7M1002S55 

7M1002S65 

7M1002S80 

7M1002S100 
(Mil Onlv) 

Unit 




’H'iJTTTW 

tsssasm 



tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

mi 

tDW 

Data Valid to End of Write 

E3 

— 

m 

— 

El 

— 

m 

— 

0 

— 

El 

— 


tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

HUE 

tOHZ (1) 

Output Disable to Output in High Z 

— 

0 

— 

20 

— 

0 

— 

30 

— 

El 

— 

0 


tWHZ <’> 

Write Disable to Output in High Z 

— 

■a 

— 

20 

— 

o 

— 

30 

— 

EJ3 

— 

o 

m 

tow (1 > 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tSWRD 

BBBBBEH 

0 

— 

El 


El 



El 

— 

m 

— 

0 

— 

§HI 

tSPS 

SEM Flag Contention Window 

El 

— 

El 

— 

EJ 

— 

El 

— 

0 

m 

0 

— 

E9 

Busy Cycle-Master Mode (3) 

tBAA 

BUSY Access Time to Address 

— 


— 

35 

— 

o 

— 

45 

— 


— 

EHil 

EH 

tBDA 

BUSY Disable Time to Address 

— 


— 

EH 

— 

0 

— 

40 

— 

0 

— 

o 

m 

tBAC 

BUSY Access Time to Chip Select 

— 


— 


— 

0 

— 

40 

— 

0 

— 

0 

mm 

tBDC 

BUSY Disable Time to Chip Deselect 

— 

m 

— 

25 

— 

Eli 

— 

35 

— 

0 

— 

0 


tWDD < 5) 

Write Pulse to Data Delay 

— 

m 

— 

70 

— 

0 

— 

85 

— 


— 

nm 


tDDD 

Write Data Valid to Read Data Delay 

— 

EI9 

— 

EH 

— 


— 

70 

— 

0 

— 

0 

warn 

tAPS < 6 > 

Arbitration Priority Set-Up Time 

B 

— 

5 

_ 

5 

— 

5 

— 

B 

— 

a 

— 

El 

tBDD 

BUSY Disable to Valid Time 

— 

mm 

— 

NOTE 9 

— 

NOTE 9 

— 

NOTE 9 

— 


— 


9 

Busy Cycle-Slave Mode (4) 

tWB m 

Write to BUSY Input 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

El 

tWH (8) 

Write Hold after BUSY 

m 

— 

m 

— 

f%f 

— 

m 

— 

m 



0 

— 


tWDD < 5 > 

Write Pulse to Data Delay 

— 


— 

70 

— 

80 

— 

85 

— 

mi 

— 

120 

ig 

tDDD (5) 

Write Data Valid to Read Data Valid 

— 

o 

— 

50 

— 



70 

— 

m 

— 

mn 


Interrupt Timing 

tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 



0 

— 

EH 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 

— 

!EI 

— 

0 

— 

0! 

— 

01 

— 

E^j§ 

— 

0 


tINR 

Interrupt Reset Time 

— 

m 

— 

£ 

— 

m 

— 

45 

— 


19 

65 

UJ 


1 . This parameter is guaranteed by de sign but not tested. 

2. To access RAM, CS <. ViLand SEM > Vih. To access semaphore, CS > Vih and SEM < Vil. 

3. When the module is being used in the Master Mode (M/S > Vih). 

4. When the module is being used in the Slave Mode (M/S £ Vil). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual), or tDDD - tWP (actual). 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 * 2 > 4) 



4 t RC ► 


ADDRESS 

/ 


7> 

/ 

X 


<4 

- 1 AA ► 




DATAout PREVIOUS \ 
DA 1 A° UT data VALID / 

(XX) 

data valid 

IX 

XX 

■* — tOH — ► 

1 

2795 drw 03 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE ^ 3 > 5) 



NOTES: 

1 . R/W is high for Read Cycles 

2. Device is continuously enabled C5 s Vil. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with transition low. 

4. 5E <; Vil 

5. To access RAM, C3 £ Vil and SEM > Vih. To accesss semaphore, £5 > Vih and SEM < Vil. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) (1 ’ 2 ’ 4) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) (1 * 2) 4) 



NOTES: 

1. R/W must be high during all address transitions. __ 

2. A write occurs during the overlap (twp) of a low 5 S and a low R/W. 

3. tWR is measured from the earlier of £S or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringthis period , the I/O pins are in the output state and input signals must be applied. 

5. If the c5 or $EM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If 5E is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to 

turn off and data to be placed on the bus for the required tow. If 5E is high during an R/W controlled write cycle, this requirement does 

not apply and the write pulse can be as short as the specified twp. 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE, EITHER SIDE (1) 



NOTE: 

1 . £3> Vih for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTION (1 > 3) 4) 



NOTES: 

1. Dor = Dot £ Vil, (L_£5 = R_C3) > Vih Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. "A" may be either left or right port. “B" is t he op posite port from “A*. 

3. This parameter is measured from R/Wa or BEMa going high to R/Wb or SEMb going high. 

4. If tSPS is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (M/S > VIH) {2) 


ADDRr 



twc 


MATCH 


■H 



DATAinr 


ADDRl 


BUSVl 




DATAoutl 
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NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. (L £3 = R_ £3) S Vil 

3. o£ 5 ViL for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (M/S < VIH) (1 ’ 2) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


DATAoutl 




MATCH 


X 


K 


X 


x 


X 






U t DW ► 


- t DH 

> 

iC- VALID 


✓ 

^ 










> 

^ VALID 


tWDD ► 
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N OTES: 

1 . BUSV input equals High for the writing port. 

2. (L_CS= R_CS)<Vil 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (M/S < VIL) 
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TIMING WAVEFORM OF BUSY ARBITRATION (CS CONTROLLED TIMING) (1) 
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TIMING WAVEFORM OF BUSY ARBITRATION (CONTROLLED BY ADDRESS MATCH TIMING) (1) 



NOTES: 

1. All timing is the same for the left and right ports. Port “A" may be either the left or right port. Port “B" is the port opposite from “A". 

2. If tAPs is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE I: Non-Contention Read/Write Control ^ 


Inputs 

Outputs 

Mode 

C5 

EW 

5E 

SEM 


Description 

H 

X 

X 

H 

High-Z 

Deselected or Power Down 

L 

L 

X 

H 

Data_ln 

Write 

L 

H 

L 

H 


Read 

X 

X 

H 

X 

High-Z 

Outputs Disabled 


1. The conditions for non-contention are L_A (0-13) * R_A (0-13). 


TRUTH TABLE II: Semaphore Read/Write Control 


Inputs*’) 

Outputs 

Mode 

cs 

R/W 

<5E 

§Ef7 

175 

Description 

H 

H 

L 

L 


Read Data in Semaphore Flag 

H 

r 

X 

L 


Write DataJN (0. 8. 16. 24) 

L 

X 

X 

L 

— 

Not Allowed 
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1. I denotes a LOW to HIGH waveform transition. 


TABLE III: Interrupt Flag (1) 


Left Port 

Right Port 

Function 

EW<\ 

55 

5E 

A (0-1 3) 

TNT 

R/W (1) 

CS 

UE 

A (0-13) 

INT 

L 

— 

X 

1FFF 

X 

X 


1 

X 

l< 2 > 

Set Right TNT Flag 

X 

mm. 

X 

X 

ma 

X 

L 

L 

1 FFF 

r(3) 

Reset Right TNT Flag 

X 

ma 

ma 

X 

L (3) 

L 

L 

X 

1FFE 

X 

Set Left IN? Flag 

X 

mm 

L 

1FFE 

H (2) 

X 

mm 

X 

X 

X 

Reset Left INT Flag 


nu 1 1. 

1 . Ass uming L_SUSY = R_BUSY > Vih. 

2. If L_ BUSY s Vil then no change. 

3. If R_BUSY ^ Vil then no change. 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE IV: Address BUSY Arbitration 


Inputs 

Outputs (1) 

Function 

L_E5 

R_CS 

L A (0-13) 

R_ A (0-13) 

L_E03? 

RJ5U3? 

X 

X 

No Match 

H 

H 

Normal 

H 

X 

Match 

H 

H 

Normal 

X 

H 

Match 

H 

H 

Normal 

L 

L 

Match 

Note 2 

Note 2 

Write Inhibit* 3 * 
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NOTES; 

1 . Pins LJBU3Y and R BUSY are both outputs when the part is configured as a m aster. Both are inputs when configured as a slave. BUSY outputs 
on the IDT7M1002 are push pull, not open drain outputs. On slaves the BUSY input internally inhibits writes. 

2. 1" if the inputs to the opposite port were stable prior to the address and enable inputs of this port. “H" if the inputs to the opposite p ort bec ame 
stable after the addre ss and enable inputs of this port. If the primacy of stable inputs cannot be resolved, either L_BUSY <, Vil or R_BU$V £ Vil 
will result in LJ3U3Y and R_BUSV outputs cannot b e low simultaneously. 

3. Writes to the left port are internallly ignore d when L_BUSY outputs are driving low regardless of the actual logic levels on the pin. Writes to the right 
port are internally ignored when R_BUSY outputs are driving low regardless of the actual logic levels on the pin. 


TABLE V: Example of Semaphore Procurement Sequence (1) 


Functions 

I/O 

Left 

I/O 

Right 

Status 

No Action 

1 

1 

Semaphore is free 

Left Port Writes "0” to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0” to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes “1 " to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes “0” to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1 ” to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes '"Tto Semaphore 

1 

1 

Semaphore is free 

Right Port Writes “0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1” to Semaphore 

1 

1 

Semaphore is free 

Left Port Writes "0” to Semaphore 

0 

1 

Left port has semaphore token 

Left Port Writes "1 ” to Semaphore 

1 

1 

Semaphore is free 


1 . This table denotes a hypothetical sequence of events for only one of the eight semaphores available on the IDT7M1002. 
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IDT7M1002 

16K x 32 CMOS DUAL-PORT RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT7M1002 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7M1002 has an 
automatic power down feature controlled by CS. The CS 
controls on-chip powerdown circuitry that permits the respec- 
tive port to go into a standby mode when not selected (CS 
high). When a port is enabled, access to the entire memory 
array is permitted. Each port has its own Output Enable 
control (OE). In the read mode, the port’s OE turns on the 
output drivers when set LOW. Non-contention READ/WRITE 
conditions are illustrated in the Truth Tables. 

INTERRUPTS 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INTl) is set 
when the right port writes to memory location 1 FFE (HEX). 
The left port clears the interrupt by reading address location 
1 FFE. Likewise, the right port interrupt flag (INTr) is set when 
the left port writes to memory location 1 FFF (HEX) and to clear 
the interrupt flag (INTR), the right port must read the memory 
location 1 FFF. The message (16 bits) at 1 FFE or 1FFF is 
user-defined. If the interrupt function is not used, address 
locations 1 FFE and 1 FFF are not used as mail boxes, but as 
part of the random access memory. Refer to Table 1 for the 
interrupt_operation. These jnterrupts are set by either L_R/W1 
or R R/Wl All other R/W controls have no affect on the 
interrupt function. 

BUSY LOGIC 

The arbitration logic will resolve an address match or a chip 
select match down to 5ns minimu m and d etermine which port 
has access. In all cases, an active BUSY flag will be set forthe 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine which port has access and sets the delayed port’s BUSY 


LEFT 


vcc 

I 


RIGHT 


R/W 

ADDR 

BUSY 
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64-Bit Master/Slave Dual-Port Memory Systems 


flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
imp ortant t o note that the operation is invalid forthe port that 
has BU SY set LOW. The delayed port will have access when 
BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CS, on-chip control logic arbitrates between CSl 
and CSr for access; or (2) if theCSs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (ref er to Ta ble II). In either mode 
of arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, MASTER/ 
SLAVE DESCRIPTION 

Expanding the data bus width to sixtyfour-or-more-bits in a 
dual-port RAM system implies that several modules will be 
active at the same time. If each module includes a hardware 
arbitrator, and the addresses for each module arrive at the 
same time, it is possi ble tha t one will activate its BUSYl while 
another activates its BUSYr signal. Both sides are now busy 
and the CPUs will wait indefinitely fortheirport to become free. 

To avoid this “Busy Lock-Out” problem, IDT had developed 
a MASTER/SLAVE approach where only one h ardwar e arbi- 
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writing o f the 
SLAVE modules must be delayed, until after the BUSYinput 
has settled. Otherwise, the SLAVE module may begin a write 
cycle during a contention situati on. C onversely, the write 
pulse must extend a hold time past BUSY to ensure that a write 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one module is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion oc curs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 

SEMAPHORES 

The IDT7M1002 is an extremely fast dual-port 16K x 32 
CMOS Static RAM Module with an additional 8 address 
locations dedicated to binary semaphore flags. These flags 
allow either processor on the left or right side of the dual-port 
RAM module to claim a privilege over the other processor for 
functions defined by the system designer’s software. As an 
example, the semaphore can be used by one processor to 
inhibit the otherfrom accessing a portion of the dual-port RAM 
or any other shared resource. 

The dual-port RAM module features afast accesstime, and 
both ports are completely independent of each other. This 
means that the activity on the left port in no way slows the 
access time of the right port. Both ports are identical in 
function to standard CMOS static RAM and can be read from, 
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or written to, at the same time with the only possible conflict 
arising from the simultaneous writing of, or a simultaneous 
READ/WRITE of, a non-semaphore location. Semaphores 
are protected against such ambiguous situations and may be 
used by the system program to avoid any conflicts in the non- 
semaphores portion of the dual-port RAM. These devices 
have an automatic p ower- down feature controlled by CS and 
SEM. The CS and SEM pins control on-chip power down 
circuitry that permits the respective port to go into standby 
mode when not selected. This is t he co ndition which is shown 
in the Truth Table where CS and SEM are both high. 

Systems which can best use the IDT7M1002 contain 
multiple processors or controllers and are typically very high- 
speed systems which are software controlled or software 
intensive. These systems can benefit from a performance 
increase offered by the IDT7M1002’s hardware semaphores, 
which provide a lockout mechanism without requiring com- 
plex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7M1002 
does not use its semaphore flags to control any resources 
through hardware, thus allowing the system designer total 
flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called ‘Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processorwants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

There are 4 semaphores at each of 8 addresses. Write to 
the semaphores at l/Oo, I/Os, l/Ois, and 1/024. Read the 
semaphores at I/O 0 - 7 , l/Os- 15 , I/O 16 - 23 , and I/O 24 - 31 . 

The eight semaphore flags reside within the IDT7M1 002 in 
a separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 


pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins A 0 -A 2 . When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin l/Oo is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table V). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch forthat side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide’s output registerwhen that side’s 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeate d rea d of a 
semaphore in a test loop must cause eithersignal ($EM or OE) 
to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as a one, 
a fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during a subsequent read. 
Had a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 1 . Two semaphore request latches feed into a sema- 
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
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is written to the same semaphore request latch. Should the 
other side’s semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side’s 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request , the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 


USING SEMAPHORES— Some Examples 

Perhaps the simplest application of semaphors is their 
application as resource markers for the !DT7M1002’s Dual- 
Port RAM Module. Say that 8K x 1 6 of RAM was to be divided 
into two 4K x 1 6 blocks which were to be dedicated at any one 
time to servicing either the left or right port. Semaphore 0 
could be used to indicate the side which would control the 
lower section of memory, and Semaphore 1 could be defined 
as the indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of dual-port 
RAM, the processor on the left port could write and then read 
a zero into Semaphore 0. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 4K. Meanwhile, 
the right processor would attempt to perform the same func- 
tion. Since this processor was attempting to gain control of the 
resource after the left processor it would read back a one in 
response to the zero it had attempted to write into Semaphore 
0. At this point, the software could choose to try and gain 
control of the second 4K section by writing, then reading a zero 
into Semaphore 1 . If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 


L PORT 


R PORT 




Figure 1. IDT7M1002 Semaphore Logic 
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The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tole rate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was “off limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Semaphores are also useful in applications where no 
memory "WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible forbuilding and 
updating adata structure. The otherprocessorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processorto come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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PRELIMINARY 

TDT7MB1041 

IDT7MB1042 


FEATURES: 

• High-density 64K/32K-bit CMOS FourPort RAM 
Modules 

• 8K x 8 (IDT7MB1 041 ) or 4K x 8 (IDT7MB1 042) option 

• Fast access times 

- maximum: 35, 40, 45, 55, 65, 80, 100ns 

• Fully asynchronous operation from any four ports: PI , 

P2, P3, P4 

• Versatile control for write-inhibit: separate BUSY input 
to control write-inhibit for each of the other 3 ports 

• Battery backup operation - 2 V data retention (low power 
version only) 

• Surface mounted fine pitch (25 mil) PQFP (Plastic Quad 
FlatPack) components on a FR-4 120-pin QIP (Quad In- 
line Package) substrate 

• TTL compatible I/Os 

• Single 5V (± 1 0%) power supply 

• Multiple ground pins provide maximum noise immunity 

• Input/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB1 041/1 042 are 64/32K-bit high-speed CMOS 
FourPort RAM modules constructed on a multi-layer FR-4 sub- 
strate using 4 IDT7052 (2K x 8) FourPort RAMs or a depopu- 
lated version with 2 IDT7052 FourPort RAMs. ThelDT7MB1041/ 
1042 modules are designed to be used as stand-alone 64K/ 
32K-bit fourport RAM. Using the IDT FourPort Module in such 
system applications as multiprocessor or real time data acqui- 
sition result in dramatically increased system performance by 
providing four independent ports with separate control, ad- 
dress, and I/O pins that permit independent and asynchronous 
accessfor reads orwrites to any location in memory. Upper and 
lower byte module signals for each port provide the system 
additional memory control capability. 

The IDT7MB1 041/1 042 modules are packaged in a 120-pin 
FR-4 QIP (Quad In-line Package) and have maximum access 
times of 35ns over the commercial temperature range. 


PIN NAMES (1 ’ 2) 


P1-4Ao - 12 

Ports 1-4, Address Inputs 

P1-4I/O0-7 

Port 1-4, Data Inputs/Outputs 

R/WP1 

ReadWrite - Port 1 

R/W P2 

Read/Write - Port 2 

RAW P3 

Read/Write - Port 3 

R/WP4 

Read/Write - Port 4 

CS PI 

Chip Select - Port 1 

CSP2 

Chip Select - Port 2 

CSP3 

Chip Select - Port 3 

CSP4 

Chip Select - Port 4 

OE PI 

Output Enable - Port 1 

OEP2 

Output Enable - Port 2 

OEP3 

Output Enable - Port 3 

OEP4 

Output Enable - Port 4 

BUSY PI 

Port Busy Write Disable - Port 1 

BUSY P2 

Port Busy Write Disable - Port 2 

BUSY P3 

Port Busy Write Disable - Port 3 

BUSY P4 

Port Busy Write Disable - Port 4 

Vcc 

Power 

GND 

Ground 


PIN CONFIGURATION 


Note: Pin configurations for these modules are 
currently not available, please consult the 
factory. 


Notes: 

1 . For valid read operation, no other part may write to the same address location 

at the same time. 

2. For the IDT7MB1042 (4K x 8) version, PIA 12 , P2Ai2, P3Ai2, P4Ai2 must 
be connected to GND for proper operation of the module. 
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8K/4K X 

R/W PI ► 

PI I/O 0-7 •+ 7 ^ ► 

OE PI 

PI Ail 

P1A,2 

CS PI 


FCT 4/^ 

139 ^ * Port 1 


API o-io 
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ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal 

Voltage with 
Respect to GND 

-0.5 to ± 7.0 

-0.5 to ± 7.0 

V 

Ta 

Operating 

Temperature 

Oto +70 

-55 to + 125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to + 125 

-65 to + 135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2802 ,bl 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condition s 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(VCC=5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

UjjjJU 


■ 

Input Leakage 
Current 

VCC = 5.5V, 

Vin = 0V to Vcc 

— 

40 

pA 

|lLO| 

Output 

Leakage 

Current 

CS = Vih, 

VOUT = 0V to Vcc 

■ 

40 

pA 

VOL 

Output Low 
Voltage 

lOL = 4mA 

— 

0.4 

V 

VOH 

Output High 
Voltage 

lOH = -4mA 

2.4 

— 

V 
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RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to + 70°C 

OV 

5.0V± 10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih 

Input Hiqh Voltaqe 

2.2 



6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1 > 

— 

0.8 

V 


NOTE: 2802 11)1 04 

1. VIL (min.) = -3.0V for pulse width less than 20ns. 


CAPACITANCE^ (Ta= +25°C, F = 1 .0 MHz) 


Symbol 

Parameter 

Test 

Conditions 

IDT7MB1 041/1 042 

Max. Max. 

Unit 

ClNI 

Input Capacitance 

ViN = 0V 

12 

12 

O 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

> 

o 

II 

Z 

> 

50 

25 

pF 

COUT 

Output Capacitance 
(Data) 

Vout = OV 

45 

25 

PF 


NOTE: 2802 tbi os 

1. This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1041 

Min. Max. 

IDT7MB1042 

Min. Max. 

Unit 

Icci 

Operating Power 
Supply Current 
(All Ports Active) 

CS > Vil, Outputs Open 
f = 0 


550 


400 

mA 

ICC2 

Dynamic Operating 
Current 

CS >Vil, Outputs Open 
f = fMAX 

— 

600 

— 

430 

mA 

ISB 

Standby current 
(All Ports - TTL 

Level Inputs) 

CS = Vih, Outputs Open 
f = fMAX 


340 


170 

mA 

ISB1 

Full Standby Current 
(All Ports - All CMOS 
Level Inputs) 

All Ports CS > Vcc -0.2V 

Vin >Vcc -0.2V or 

VIN < 0.2V, f = 0 


20 


10 

mA 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0 V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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DATA out- 


2550. 


+5 V 

I 

480 il 
30 pF‘ 


+5 V 



480 O 
5 pF* 


Figure 1. Output Load 


•Including scope and jig. 


Figure 2. Output Load (for 
tCLZ, tCHZ, tOLZ, tOHZ, tWHZ, tow) 
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AC ELECTRICAL CHARACTERISTICS^ 

(VCC = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB1041S35 

7MB1042S35 

Min. Max. 

7MB1041S40 

7MB1042S40 

Min. Max. 

7MB1041S45 

7MB1042S45 

Min. Max. 

7MB1041S55 

7MB1042S55 

Min. Max. 

7MB1041S65 

7MB1042S65 

Min. Max. 

7MB1041S80 

7MB1042S80 

Min. Max. 

7MB1041S100 

7MB1042S100 

Min. Max. 

Unit 

[Read Cycle 

tRC 

Read Cycle Time 

35 

- 

40 

— 

45' 


55 - 

65 

— 

80 — 

100 


ns 

tAA 

Address 

Access Time 

— 

35 

— 

40 

— 45 

— 55 

— 

65 

— 80 

— 

100 

ns 

tACS 

Chip Select 

Access Time 

— 

35 

— 

40 

— 

45 

— 55 

— 

65 

— 80 

— 

100 

ns 

toe 

Output Enable 
Access Time 

— 

25 

— 

25 

— 

30 

— 40 

~ 

50 

— 65 

— 

85 

ns 

tOH 

Output Hold From 
Address Change 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

1 

o 

0 

— 

ns 

tCLZ* 21 

Chip Select to 
Output in Low Z 

3 

— 

5 — 

5 

— 

5 — 

5 

— 

10 — 

10 

— 

ns 

n|m 

Output Enable to 
Output in Low Z 

3 

— 

5 

— 

5 

— 

5 — 

5 

— 

10 — 

10 — 

ns 

tCHZ (2) 

Chip Deselect to 
Output in High Z 

20 

— 

20 

— 

25 

— 

25 — 

25 

— 

30 — 

30 

— 

ns 

tOHZ (2) 

Output Disable to 
Output in High Z 

20 

— 

20 

— 

25 

— 

25 — 

25 

— 

30 — 

30 

— 

ns 

tPU (2) 

Chip Enable to 
Power Up Time 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

0 — 

0 

— 

ns 

tPD® 

Chip Disable to 
Power Down Time 

— 

35 

— 

55 

— 

55 

— 50 

— 

70 

- 70 

— 

70 

ns 


NOTES: 2802 lbl 08 

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed by design but not tested. 
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IDT7MB1 041/1 042 

8K/4K X 8 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 0 * 

(VCC = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB1041S35 

7MB1042S35 

Min. Max. 

7MB1041S40 

7MB1042S40 

Min. Max. 

7MB1041S45 

7MB1042S45 

Min. Max. 

7MB1041S55 

7MB1042S55 

Min. Max. 

7MB1041S65 

7MB1042S65 

Min. Max. 

7MB1041S80 

7MB1042S80 

Min. Max. 

7MB1041S100 

7MB1042S1 00 

Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time 

35 — 

40 

- 

45 

- 

55 — 

65 

- 

80 — 

100 

- 

ns 

tew 

Chip Select to 

End of Write 

30 

— 

35 

— 

35 

— 

45 — 

55 

— 

70 — 

90 

— 

ns 

tAW 

Address Valid to 

End of Write 

30 

— 

35 — 

35 

— 

45 — 

55 

— 

70 — 

90 

— 

ns 

tASI 

Address Set-up 
to CS Time 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

0 — 

0 

— 

ns 

tAS2 

Address Set-up 
to Ft/W Time 

5 

— 

5 

— 

5 — 

5 — 

5 

— 

5 — 

5 

— 

ns 

tWP 

Write Pulse Width 

25 

- 

30 

— 

35 

— 

45 — 

45 

— 

45 — 

45 

— 

ns 

tWR 

Write Recovery 
Time 

5 

— 

5 

— 

5 — 

5 — 

5 — 

5 — 

5 

— 

ns 

tow 

Data Valid to 

End of Write 

20 

— 

20 

— 

20 

— 

20 — 

20 

— 

30 — 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

- 

0 

- 

0 — 

0 

- 

0 — 

0 

— 

ns 

tWH2 (2) 

Write Enabled to 
Output in High Z 

— 

18 

— 

18 

— 

20 

— 20 

— 20 

— 30 

— 

30 

ns 

tow. 

Output Active from 
End of Write 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

0 — 

0 

— 

ns 

tWDD 

Write Pulse to 

Data Delay 

— 

50 

— 

65 

— 

• 70 

— 80 


80 

— 90 

— 

100 

ns 

tDDD 

Write Data Valid to 
Read Data Delay 

— 

40 

— 

45 

— 

45 

— 55 

— 

65 

— 80 

— 

100 

ns 

Busy Input Timing j 

tWB ' 

Write to BUSY 

0 

- 

0 

- 

0 

- 

0 — 

0 

- 

0 — 

0 

- 

ns 

tWH 

Write Hold After 
BUSY 

20 — 

20 — 

25 — 

25 — 

25 

— 

30 — 

30 

~ * 

ns 


NOTES: 2802 tbi io 

1 . Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is quaranteed by design but not tested. 
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IDT7MB1041/1042 

8K/4K X 8 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT (1 ’ 2 ’ 4) 



TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT {1>3) 



2802 drw 04 


NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled. CS > Viu. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE > Vil. 

5. This parameter is guaranteed by design but not tested. 
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IDT7MB1041/1042 

8K/4K X 8 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0 )2,3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CS CONTROLLED TIMING 0 ’ 2 ’ 3 ’ 5 * 


ADDRESS 


CS 


X 


R/W 


DATA in 


t wc 


X 


• t ASt- 


t AW 


-tcw- 


't AS2^\_ 


t DW 


K 


t WR 


■ tDH 


DATA 


VALID y 


NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low R/W. 

3. tWR is measured from the earlier of CS or R/W going high to the end of the write cycle. 

4. During_this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the ouputs remain in the high impedance state. 

6. Transition is measured_±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse_width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 
placed on the busfor the required tDw. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can be as short 
as the specified twp. 
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IDT7MB 1041/1 042 

8K/4K X 8 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1)2 ’ 3) 



L two ► 


ADDR Pi 'y 

MATCH 

< 

□ /u; ni 

1 

1 

1-4 t DW *■ 


n/vv r i 

\ 

/ 

t DH 


DATA in Pi 

) 

^ VALID 

3 

< 





ADDRP2, P3orP4 


MATCH 





i 




DATA OUT P2, P3, or P4 

> 

^ VALID 


■* t DDD ► 



NOTES: 2802 drw 07 

1 . Assume BUSY input at High and CS at Low for the writing port. 

2. Write cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its OE at Low. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 



2802 drw 08 
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IDT7MB1 041/1 042 

8K/4K X 8 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL DESCRIPTION 

The IDT7MB1 041/1 042 provides four ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. These devices 
hav e an automatic power down feature controlled by CS. The 
CS controls on-chip power down circuitry that permits the 


respective port to go into standby mode when not selected 
(CS high). When a port is enabled, access to the entire 
memory array is_permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


READ/WRITE CONTROL 


ANY PORT 

FUNCTION 

"CS 

R/W 

OE 

BUSY 

I/O0-7 

H 

X 

X 

X 

Hl-Z 

Port Disabled and in Power Down Mode 

L 

L 

X 

H 

DATAin 

Write Cycle 

mm 

L 

X 

L 

Hl-Z 

Write is Blocked 

L 

H 

L 

X 

DATAout 

Read Cycle 

wm 

X 

H 

X 

Hl-Z 

High Impedance Outputs 


NOTES: 2802 d ™ 11 

1. H = High, L - Low, X = Don't Caro, Z = High Impedance. 

2. If BUSY = Low, Data is not written. 

3. For valid write operation, no more than one port can write to the same address location at the same time. 


ORDERING INFORMATION 


IDT XXXX _A 

Device Type Power 


999 A A 

Speed Package Process/ 
Temperature 
Range 

I |blank 

|K 

35 

40 

45 

55 

65 

80 

100 


Commercial (0°C to +70°C) 


FR-4 HIP (Hex In-line Package) 


L Speed in Nanoseconds 


■)S Standard Power 


7MB1 041 8K x 8 CMOS FourPort RAM Module 
' 7MB1042 4K x 8 CMOS FourPort RAM Module 
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4K x 16 
2K x 16 

CMOS FourPort™ RAM MODULE 


PRELIMINARY 

IDT7MB1043 

IDT7MB1044 


FEATURES: 

• High density 64K/32K CMOS FourPort RAM Modules 

• 4K x 1 6 (IDT7MB1 043) or 2K x 1 6 (IDT7MB1 044) option 

• Fast access times 

- maximum: 35, 40, 45, 55, 65, 80, 100ns 

• Fully asynchronous operation from any four ports: PI , 
P2, P3, P4 

• Versatile control for write-inhibit: separate BUSY input 
to control write-inhibit for each of the other 3 ports 

• Battery backup operation - 2V data retention (low power 
version only) 

• Surface mounted fine pitch (25 mil) PQFP (Plastic Quad 
FlatPack) components on a FR-4 162-pin HIP (Hex In- 
line Package) substrate 

• TTL compatible I/Os 

• Single 5V (± 10%) power supply 

• Multiple ground pins provide maximum noise immunity 

• Input/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB1043/1044 are 64/32K-bit high speed CMOS 
FourPort RAM modules constructed on a multi-layer FR-4 sub- 
strate using 4 IDT7052 (2K x 8) FourPort RAMs or a depopu- 
lated version with2 IDT7052 FourPort RAMs. ThelDT7MB1043/ 
1044 modules are designed to be used as stand-alone 64K/ 
32K-bit fourport RAM. Using the IDT FourPort Module in such 
system applications as multiprocessor or real time data acquis- 
tion result in dramatically increased system performance by 
providing four independent ports with separate control, ad- 
dress, and I/O pins that permit independent and asynchronous 
access for reads or writes to any location in memory. Upper and 
lower byte module signals for each port provide the system 
additional memory control capability. 

The IDT7MB1 043/1044 modules are packaged in a 162 pin 
FR-4 HIP (Hex In-line Package) and have maximum access 
times of 30ns over the commercial temperature range. 


PIN NAMES (1) 2) PIN CONFIGURATION 


P1-4A0 - ii 

Ports 1-4, Address Inputs 

PI-41/Oo - 15 

Port 1-4, Data Inputs/Outputs 

R/W UP 1, LP1 

ReadWrite - Upper/Lower Byte Port 1 

R/W UP2, LP2 

Read/Write - Upper/Lower Byte Port 2 

R/W UP3, LP3 

Read/Write - Upper/Lower Byte Port 3 

R/W UP4, LP4 

Read/Write - Upper/Lower Byte Port 4 

CSUP1, LP1 

Chip Select - Upper/Lower Byte Port 1 

CS UP2, LP2 

Chip Select - Upper/Lower Byte Port 2 

CS UP3, LP3 

Chip Select - Upper/Lower Byte Port 3 

CS UP4, LP4 

Chip Select - Upper/Lower Byte Port 4 

OEUP1, LP1 

Output Enable - Upper/Lower Byte Port 1 

OE UP2, LP2 

Output Enable - Upper/Lower Byte Port 2 

OE UP3, LP3 

Output Enable - Upper/Lower Byte Port 3 

OE UP4, LP4 

Output Enable - Upper/Lower Byte Port 4 

BUSY PI 

Port Busy Write Disable - Port 1 

BUSY P2 

Port Busy Write Disable - Port 2 

BUSY P3 

Port Busy Write Disable - Port 3 

BUSY P4 

Port Busy Write Disable - Port 4 

Vcc 

Power 

GND 

Ground 


2801 tbl 01 


Note: Pin configurations for these modules are 
currently not available, please consult the factory. 


Notes: 

1 . For valid read operation, no other part may write to the same address location 

at the same time. 

2. Forthe IDT7MB1044 (2K x 16) version, PIAii, P2An, P3Aii, P4Aii must 
be connected to GND for proper operation of the module. 


CEMOS and FourPort are trademarks o I Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MB1 043/1 044 

4K/2K X 16 CMOS FoufPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM 


4K/2K X 16 FourPort 


OEUP1 




/ 

* 


/ 




PI An 
CS UP1 

CSLP1 


PIAo-io 
R/W LP1 
PI 1/08-15 


BUSY PI 
OE LP1 — 


R/W UP2 
P2I/O0-7 
OE UP2 — 


P2Aii 
CS UP1- 

CSLP1 


P2Ao-io 
R/W LP2 
P2 I/O 8- 15 


BUSY P2 
OE LP2 


FCT 

139 




FCT 

T39 


Port 1 


Port 2 


Port 4 


Port 3 


IT 


FCT 

139 







/ 




R/WUP4 

— ► P4I/O0-7 
OEUP4 

P4A11 

CSUP4 

CSLP4 

— P4A0-10 

— R/W LP4 

-*■ P4I/08-15 

— BUSY P4 
OELP4 

— R/W UP3 
-*• P3 I/O 0-7 
OEUP3 

-* P3A11 

CSUP3 

CSLP3 

— P3Ao-io 

— R/W LP3 
-*• P3 1/08-15 

BLJSY P3 
OELP3 


2801 drw 01 
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IDT7MB1 043/1 044 

4K/2K X 16 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to ± 7.0 


Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-55 to + 125 

°C 

Tstg 

Storage Temperature 

-55 to +125 

°C 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2301 tbi 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 



lU 

Input Leakage 
Current 

VCC = 5.5V, 

ViN = 0V to Vcc 

— 

40 

pA 

ILO 

Output 

Leakage 

Current 

CS = ViH, 

Vout = 0V to Vcc 

■ 

10 

pA 

VOL 

Output Low 
Voltage 

Iol = 4mA 

— 

0.4 

V 

VOH 

Output High 

lOH = 4mA 

2.4 

0.4 

V 


2801 tbl 05 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to + 70°C 

OV 

5.0V± 1 0% 


2B01 tbl 03 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 



6.0 

V 

ViL 

Input Low Voltage 

-0.5 (1 > 

— 

0.8 

V 


NOTE: 2801 ,bl 04 

1 . VIL (min.) = -3.0V for pulse width less than 20ns. 


CAPACITANCE^ (Ta = +25°C, f = 1 .0 MHz) 


Symbol 

Parameter 

Test 

Conditions 

IDT7MB1043/1044 

Max. Max. 

Unit 

ClNI 

Input Capacitance 

< 

z 

II 

o 

< 

12 

12 

m a 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

< 

z 

II 

o 

< 

40 

20 

pF 

COUT 

Output Capacitance 
(Data) 

Vout = ov 

45 

25 

PF 


NOTE: 2801 tbi 06 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1043 

Min. Max. 

IDT7MB1044 

Min. Max. 

Unit 

Icci 

Operating Power 
Supply Current 
(All Ports Active) 

CS > Vil, Outputs Open 
f = 0 


750 


600 

mA 

ICC2 

Dynamic Operating 
Current 

CS > Vil, Outputs Open 

f = fMAX 

— 

850 

— 

700 

mA 

ISB 

Standby current 
(All Ports -TTL 

Level Inputs) 

CS = VlH, Outputs Open 
f = fMAX 


340 


170 

mA 

ISB 1 

Full Standby Current 
(All Ports - All CMOS 
Level Inputs) 

All Ports CS~> Vcc -0.2V 
ViN > Vcc - 0.2V or 

VlN < 0.2V, f = 0 


20 


10 

mA 


2801 tbl 07 
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I DT7MB 1043/1 044 

4K/2K X 16 CMOS FourPort™ RAM MODULE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2801 tbl 08 


+5V 


DATA out- 


2550 


480Q 
30 pF* 


Figure 1 . Output Load 


COMMERCIAL TEMPERATURE RANGE 


+5 V 


DATAout- 


2550 


480 0 
5 pF* 


Figure 2. Output Load (for 

tCLZ, tCHZ, tOLZ, tOHZ, tWHZ, tow) 


* Including scope and jig. 


2801 drw 02 


AC ELECTRICAL CHARACTERISTICS* 1 * 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

7MB1043S35 

7MB1044S35 

Min. Max. 

7MB1043S40 

7MB1044S40 

Min. Max. 

7MB1043S45 

7MB1044S45 

Min. Max. 

7MB1043S55 

7MB1044S55 

Min. Max. 

7MB1043S65 

7MB1044SS5 

Min. Max. 

7MB1043S80 

7MB1044S80 

Min. Max. 

7MB1043S100 

7MB1044S100 

Min. Max. 

Unit 

Read Cycle 















tRC 

Read Cycle Time 

35 — 

40 

— 

45 

— 

55 

— 

65 

— 

80 

— 

100 

— 


tAA 

Address 

Access Time 

— 35 

— 

40 

— 

45 

— 

55 

— 

65 

— 

80 

— 

100 

ns 

tACS 

Chip Select 

Access Time 

— 35 

— 

40 

— 

45 

— 

55 

— 

65 

— 

80 

— 

100 

ns 

tOE 

Output Enable 

Access Time 

— 25 


25 


30 


40 


50 


65 

. 

85 

ns 

tOH 

Output Hold From 
Address Change 

0 — 

0 

— 

0 

— 

0 

— 

0 

— 

0 


0 


ns 

■ 

Chip Select to 

Output in Low Z 

3 — 

5 

‘ 

5 


5 


5 


10 

" 

10 

“ 

y 

touz (2) 

Output Enable to 
Output in LowZ 

3 — 

5 

— 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

tCHZ (2) 

Chip Deselect to 
Output in High Z 

20 — 

20 

— 

25 

— 

25 

— 

25 

— 

30 

— 

30 

— 

ns 

tOHZ (2) 

Output Disable to 
Output in High Z 

20 — 

20 

— 

25 

— 

25 

— 

25 

— 

30 

— 

30 

— 

ns 

tPU® 

Chip Enable to 

Power Up Time 

0 — 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD® 

Chip Disable to 

Power Down Time 

— 35 

— 

55 

— 

55 

— 

50 

— 

70 

— 

70 

— 

70 

ns 


NOTES: 2801 tol 09 

1 . Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed by design but not tested. 
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IDT7MB1 043/1044 

4K/2K X 16 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS* 1 * 

(Vcc = 5.0V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameters 

7MB1043S35 

7MB1044S35 

Min. Max. 

7MB1043S40 

7MB1044S40 

Min. Max. 

7MB1043S45 

7MB1044S45 

Min. Max. 

7MB1043S55 

7MB1044S55 

Min. Max. 

7MB1043S65 

7MB1044S65 

Min. Max. 

7MB1043S80 

7MB1044S80 

Min. Max. 

7MB1043S100 

7MB1044S100 

Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time 

35 

- 

40 

- 

45 

- 

55 

- 

65 

- 

80 

- 

100 

- 


tew 

Chip Select to 

End of Write 

30 


35 


35 


45 


55 


70 

' 

90 — 

ns 

tAW 

Address Valid to 

End of Write 

30 


35 


35 


45 

. 

55 

" 

70 


90 


ns 

US1 

Address Set-up 
to CS Time 

0 

" 

0 


0 


0 


0 

" 

0 


0 

“ 

n 

US2 

Address Set-up 
to R/W Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

25 

— 

30 

- 

35 

- 

45 

- 

45 

— 

45 

— 

45 

— 


tWR 

Write Recovery 

Time 

5 


5 


5 

— 

5 


5 


5 


5 


ns 

tDW 

Data Valid to 

End of Write 

20 

— 

20 

— 

20 

— 

20 

— 

20 

— 

30 

— 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

jgi 

tWHZ* 2 * 

Write Enabled to 
Output in High Z 

— 18 

— 

18 

— 

20 

— 

20 

— 

20 

— 

30 

— 

30 

ns 

tow 

Output Active from 
End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWDD 

Write Pulse to 

Data Delay 

— 

50 

— 

65 

— 

70 

— 

80 

— 

80 

' 

90 

— 

100 

ns 

tDDD 

Write Data Valid to 
Read Data Delay 

— 

40 

— 

45 

' 

45 

— 

55 

— 

65 

— 

80 

— 

100 

fl 

Busy Input Timing 

tWB 

Write to BUSY 

0 

— 

0 

- 

0 

- 

0 

- 

0 

— 

0 

- 

0 

— 

jj^Qj 

tWH 

Write Hold After 

BUSY 

20 

— 

20 

— 

25 

— 

25 

— 

25 

— 

30 

— 

30 

— 

B 


NOTES: 2801 tol 10 

1. Transition is measured by ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed by design but not tested. 
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IDT7MB1 043/1 044 

4K/2K X 16 CMOS FourPort™ RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT 2 > 4 > 




NOTES: 2801 drw 04 

1 . R/W is high for Read Cydes. 

2. Device is continuously enabled. CS > Vil. 

3. Addresses valid prior to or coinddent with CS transition low. 

4. OE 5 Vil. 

5. This parameter is guaranteed by design but not tested. 
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1DT7MB1 043/1 044 

4K/2K X 16 CMOS Four Port™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0. 2 > 3 > 7 > 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CS CONTROLLED TIMING C 1 - 2 - 3 > 5 > 



2801 drw 06 


NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low R/W. 

3. tWR is measured from the earlier of CS or Fl/W going high to the end of the write cycle. 

4. During_this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the ouputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 
placed on the busfor the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can be as short 
as the specified twp. 
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IDT7MB1 043/1 044 

4K/2K X 16 CMOS FourPort™ RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY 0. 2 > 3 ) 



■« twc * 


ADDR Pi 

\ MATCH ^ 

< 


1 



! \ 

\_ y 

y 

t DH 



DATA in Pi 

> 

^ VALID 

- 





ADDR P2, P3 orP4 


MATCH 




t WDD 

>1 


DATA OUT P2. P3, or P4 


f VALID 


■*- — t DDD — * 



NOTES: 

1 . Assume BUSY input at High and CS at Low for the writing port. 

2. Write cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its OE at Low. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 


t WP 



2801 drw 08 
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IDT7MB1043/1044 

4K/2K X 16 CMOS FourPort™ RAM MODULE COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL DESCRIPTION 

The IDT7MB1 043/1 044 provides four ports with separate 
control, address and I/O pins that permit independent access 
for reads or writes to any location in memory. These devices 
hav e an automatic power down feature controlled by CS. The 
CS controls on-chip power down circuitry that permits the 


respective port to go into standby mode when not selected 
(CS high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


READ/WRITE CONTROL 


ANY PORT 

FUNCTION 

mSM 

LBYTE 

UBYTE 

R/W 

OE 

BUSY 

l/O0:7 

1/08:15 

H 

■a 

mm 

X 

X 

X 

Hl-Z 

Hl-Z 

Port Disabled and in 

Power Down Mode 

H 

mm 

X 

mm 

■a 

X 

Hl-Z 

Hl-Z 

CSP1 = CSP2 = CSP3 = CSP4 - H 
Power Down Mode, ISB or ISB1 

m 

L 

L 

L 

X 

H 

DATAin 

DATAin 

Write Cycle - Upper & Lower Bytes 

m 

L 

H 

L 


H 

DATAin 

Hl-Z 

Write Cycle - Lower Byte only 

L 

H 

L 

L 

X 

H 

Hl-Z 

DATAin 

Write Cycle - Upper Byte only 

mm 

X 

X 

; L 

mm 

L 

Hl-Z 

Hl-Z 

Write is Blocked 

L 

L 

L 

H 

L 

X 

DATAout 

DATAout 

Read Cycle - Upper & Lower Bytes 

um 

L 

H 

H 

L 

X 

DATAout 

Hl-Z 

Read Cycle - Lower Byte only 

L 

H 

L 

H 

L 

X 

Hl-Z 

DATAout 

Read Cycle - Upper Byte only 

tm 

X 

X 

X 

H 

X 

Hl-Z 

Hl-Z 

High Impedance Outputs 


NOTES: 2801 drw 11 

1 . H = High, L - Low, X = Don't Care, Z = High Impedance. 

2. If BUSY = Low, Data is not written. 

3. For valid write operation, no more than one port can write to the same address location at the same time. 


ORDERING INFORMATION 

!DT XXXX A 999 A A 

Device Type Power Speed Package Process/ 

Temperature 

Range 

I 1 BLANK Commercial (0°C to +70°C) 

1 PH FR-4 HIP (Hex In-line Package) 

35 
40 
45 

55 

65 
80 
100 


■(S Standard Power 

1 7MB1 043 4K x 1 6 CMOS FourPort RAM Module 
1 7MB1 044 2K x 1 6 CMOS FourPort RAM Module 


Speed in Nanoseconds 


□ 
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Integrated Device Technology, Inc. 


8KX9&16KX9 

CEMOS™ PARALLEL 

IN-OUT FIFO MODULE 

IDT7M205S 

IDT7M206S 





FEATURES: 

• First-In/First-Out memory module 

• 8K x 9 organization (IDT7M205S) 

• 16K x 9 organization (IDT7M206S) 

• High speed: 20ns (max.) access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS technology 

• Single 5V (±10%) power supply 


DESCRIPTION: 

IDT7M205S/206Sare FIFO memory modules constructed 
on a multi-layered ceramic substrate using four IDT7203 (2K 
x 9) or four IDT7204 (4K x 9) FIFOs in leadless chip carriers. 
Extremely high speeds are achieved in this fashion due to the 
use of IDT7203S and IDT7204S fabricated in IDT’s high 
performance CEMOS technology. These devices utilize an 


algorithm that loads and empties data on a first-1 n/first-out 
basis. The device uses Full and Empty flags to prevent data 
overflow and underflow and expansion logic to allow for 
unlimited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 30ns (min.) for com- 
mercial and 40ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

IDT’s Military FIFO modules have semiconductor 
components manuf actued in compliance with the latest revision 
of MIL-STD-883 Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 


PIN CONFIGURATION* 1 * 


FUNCTIONAL BLOCK DIAGRAM 



Vcc 

D4 

D5 

Ds 

D7 

FL_ 

RS 

EF_ 

XO 

Q 7 

Qe 

Q 5 


NOTE: 

1. For module dimensions, please refer to drawing Ml in the 
packaging section. 

PIN NAMES 


w = 

WRITE 

FL = 

FIRST LOAD 

XI = 

EXPANSION IN 

EF = 

EMPTY FLAG 

R = 

READ 

D = 

DATAin 

XO = 

EXPANSION OUT 

Vcc = 

POWER 

R5 = 

RESET 

Q = 

DATAout 

FF = 

FULL FLAG 

GND = 

GROUND 



CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


ABSOLUTE MAXIMUM RATINGS (1) 



Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2717 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

H 

5.0 

5.5 

V 

Vcc 

Commercial 

Supply Voltage 


5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH (1) 

Input High Voltage 
Commercial 

2.0 

— 


V 

VlH 

Input High Voltage 
Military 

2.2 

— 

B 

V 

VlL* 1 * 

Input Low Voltage 
Commercial and 
Military 



0.8 

V 


NOTE: 2717«03 

1 . 1 ,5V undershoots are allowed for 1 0ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter* 1 * 

Condition 

Max. 

Unit 

ClN 

Input Capacitance 

> 

O 

II 

2 

> 

40 

P F 

COUT 

Output Capacitance 

| Vout = 0V 

60 

pF 


NOTE: 2717 4)104 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V ±1 0%, TA = 0°C to +70°C and -55°C to +1 25°C) 


Symbol 

Parameter 

IDT7M205S* 5 * 

IDT7M206S* 5 * 

IDT7M205S* 4 * 

IDT7M206S* 4 * 

Unit 

Min. 

Max. 

Min. 

Max. 

nun 

Input Leakage Current (Any Input) 

— 

5 

— 

10 

pA 

IHH 

Output Leakage Current 

— 

10 

— 

10 

pA 

VOH 

Output Logic “1 ” Voltage lour = -2mA 

2.4 

— 

2.4 

— 

V 

VOL 

Output Logic "0” Voltage lOUT = 8mA 

— 

0.4 

— 

0.4 

V 

lcci (3) 

Average Vcc Power Supply Current 

— 

640 

— 

350 

mA 

iCC2 (3) 

Average Standby Current (R = W = RST = FL/RT = Vih) 

— 

60 

— 

100 

mA 

iCC3 (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

32 

— 

48 

mA 


NOTES: 27174X04 

1. Measurements with 0.4 < Vin < Vout. 

2. R > Vih, 0.4 s Vout < Vcc. 

3. Icc measurements are made with outputs open . 

4. tAA = 40, 50, 60, 70, 85, 1 20ns 

5. tAA = 20, 25, 30, 35ns 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1, 2 & 3 


2717 tbl 06 


+5V 


: 4800 


DATA out 


2550 


r=30pF* 


rn 

Figure 1. Output Load 


+5V 


:480O 


DATA out 


2550 


rr 5pF* 


rh 

Figure 2. Output Load 

(for tRLZ, tWLZ, and tRHZ) 


* Includes scope and jig capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, TA = 0°C to +70°C and -55°C to +125°C) 




7M205S20 
7M206S20 
(Com'l Only) 

7M205S25 
7M206S25 
(Com’l Only) 

7M205S30 

7M206S30 

7M205S35 

7M206S35 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

tRC 

Read Cycle Time 

30 — 

35 — 

40 

— 

45 

— 


tA 

Access Time 

— 

20 

— 

25 

— 

30 

— 

35 


tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 


tRPW (1) 

Read Pulse Width 

20 

— 

25 

— 

30 — 

35 

— 


tRLZ (2) 

Read Pulse Low to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

5 

— 


tWLZ (2) 

Write Pulse High to Data Bus at Low Z 

5 “ 

5 

— 

10 — 

10 

— 


tDV 

Data Valid from Read Pulse High 

5 

— 

5 — 

5 

— 

5 

— 

Qj 

tRHZ (2) 

Read Pulse High to Data Bus at High Z 

— 

13 

— 20 

— 

20 

— 

20 


two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

2. 3| 

tWPW (1) 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 


tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 


tDS 

Data Set-up Time 

15 

— 

18 

— 

18 

— 

20 

— 

m 

tDH 

Data Hold Time 

0 

— 

0 — 

0 

— 

0 

— 


tRSC 

Reset Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

sm 

tRS (1) 

Reset Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 


tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 


tEFL 

Reset to Empty Flag Low 

— 

30 

— 

35 

— 

40 

— 

45 

m 

tREF 

Read Low to Empty Flag Low 

— 20 

— 

25 

— 

30 

— 

35 


tRFF 

Read High to Full Flag High 

— 

23 

— 

25 

— 30 

— 

35 


tWEF 

Write High to Empty Flag High 

— 

23 

— 25 

— 

30 

— 35 

my 

tWFF 

Write Low to Full Flag Low 

— 

20 

— 

25 

— 

30 

— 

35 



NOTES: 2717 tbl 05 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 


8.12 


3 















































































































































IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

7M205S40 

7M206S40 

7M205S50 

7M206S50 

7M205S60 

7M206S60 

7M205S70 

7M206S70 

7M205S85 

7M206S85 

7M205S120 

7M206S120 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 





Min. 

Max. 

tRC 

Read Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

105 

— 

140 

— 

ns 

tA 

Access Time 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tRR 

Read Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tRPW* 1 ' 

Read Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 

ns 

tRLZ (2) 

Read Pulse Low to Data Bus at Low Z 

5 

— 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tWLZ <2) 

Write Pulse High to Data Bus at Low Z 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ (2) 

Read Pulse High to Data Bus at High Z 

— 

25 

— 

30 

— 

30 

— 

30 

— 

30 

— 

35 

ns 

two 

Write Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

105 

— 

140 

— 

ns 

tWPW (1) 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

20 

— 

30 

— 

30 

— 

30 

— 

40 

— 

40 

— 

ns 

tDH 

Data Hold Time 

0 

— 

5 

— 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

50 

— 

65 — 

75 

— 

85 

— 

105 — 

140 

— 

ns 

tRS (1) 

Reset Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

55 

— 65 

_ 

75 

— 

85 

— 

105 

— 

140 

ns 

tREF 

Read Low to Empty Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tRFF 

Read High to Full Flag High 

— 

40 

— 50 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tWEF 

Write High to Empty Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tWFF 

Write Low to Full Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

ns 


NOTES: 2717 tbi oa 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do-Ds) 

Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET (RS) _ 

Reset is accomplished whenever the RESET (RS) input is 
taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before_a write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (W) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 

A write cyclejs initiated on the falling edge of this input if the 
FULL FLAG (FF) is not set. Data set-up and hold times must 
be adheredjo with respect the the rising edge of the WRITE 
ENABLE ( W) . Data is stored in the RAM array sequentially and 

independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Uporrthe completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 

A read cycle is initiated on the falling edge of the READ 
ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (Qo through Qs) will return to a high 
impedance condition until the next READ operation. When all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 
will go low, inhibiting further read operations with the data 

TIMING WAVEFORM OF RESET CYCLE * 1 > 2) 


outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
( EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 

This pin is grounded to indicate that it is the first device. In 
the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (XT) 

EXPANSION IN (XI) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 

The FULL FLAG (FF) will go low, inhibiting further write 
operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 8, 192 writes forthe IDT7M205 and 16, 384 writes for the 
IDT7M206. 

EXPANSION OUT (XO)_ 

EXPANSION OUT (XO) is connected to the EXPANSION 
IN (XI) of the same device (single device mode) or the EX- 
PANSION IN (XI) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Qo-Qa) 

Data outputs for a 9-bit wide data. Thjs output is in a high 
impedance condition whenever READ (R) is in a high state. 



2717 drw 04 

NOTES: 

1 . tRSC = WS + tRSR 

2. W and R = Vih during RESET. 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR ASYNCHRONOUS WRITE AND READ OPERATION 



2717drw05 


TIMING WAVEFORM OF THE FULL FLAG FROM LAST WRITE TO FIRST READ 
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TIMING WAVEFORM OF THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 



271 7 dw 07 


NOTE: 

1. This parameter is guaranteed by design but not tested. 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR THE EMPTY FLAG 


tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1) 


\ 



tWEF 

7 

r 

r 

*-tRPE-+1 


xwwwwwwwwwwmwwww 

L i 


2717drw08 


NOTE: 

1. (tRPE = tRPW) 


TIMING WAVEFORM FOR THE FULL FLAG 


tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH ^ 


R \ 7| 


FF 

t RFF 

7 

|*- 

L 

* — tWPF — *1 


w WWWWWWWWWWWWWW'vW^ 

£ / 
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NOTE: 

1 . (tWPF = tWPW) 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING MODES 

SINGLE DEVICE MODE 

A single IDT7M205/206 may be used when the application 
requirements are for 8,192/16,384 words or less. The 
IDT7M205/206 is in_a Single Device Configuration when the 
EXPANSION IN (XI)_control input is connected to the 
EXPANSION OUT (XO) of the device and the FIRST LOAD 
(FL) control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags ( EF and FF) can be detected from any one device. Figure 
9 demonstrates an 1 8-bit word width by using two IDT7M205/ 
206s. Any word width can be attained by adding additional 
IDT7M205/206S. 

DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7M205/206 can easily be adapted to applications 
when the requirements are for greater than 8,192/16,384 
words. Figure 1 0 demonstrates Depth Expansion using three 
IDT7M205/206s. Any depth can be attained by adding addi- 
tional IDT7M205/206S. The IDT7M205/206 operate in the 
Depth Expansion configuration when the following conditions 
are met: 

1 . The first devicemust be designated by grounding the 
FIRST LOAD (FL) control input. 

2. All other devices must have FL in the high state. 

3. The EXPANSION OUT (XO)_pin of each device must be 
tied to the EXPANSION IN (XI) pin of the next device. 


(See Figure 10.) 

4. ExternaMogic is needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires the 

logical AN Ding of all EFs and logical ANDing of all FFs 

(i.e^all must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 

The two expansion techniques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7M205/206s as shown in 
Figure 1 2. Care must be taken to assurejhat the appropriate 
flag is monitored by each system (i.e., FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted with the 
IDT7M205/206: a read flow-through mode and write flow- 
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi- 
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 


EXPANSION OUT (XO) 
WRITE (W) 


DATA IN (D) ; 
FULL FLAG (FF) 
RESET (RS) 


7 ^ 


IDT 

7M205/6 


EXPANSION IN (XI) 


READ (R) 


1 \ DATAout (Q) 

— *• EMPTY FLAG (EF) 


FIRST LOAD (FL) 


Figure 8. Block Diagram of Single IDT7M205/206 FIFO 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


18 


DATA IN (D) 

WRITE (W) 
FULL FLAG (FF) 
RESET (RS) 


£ 


(XO) 


-N 


IDT 

7M205/6 


£ 


J>4 (FL) 


,(XO) 


-N 


IDT 

7M205/6 


£ 


ENABLE (OE) 
READ (R) 

EMPTY FLAG (EF) 


| FIRST LOAD (FL) 
V ~f i y DATA out (Q) 


NOTE: 

1. Flag detection is accomplished by monitoring the FF and FF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 

Figure 9. Block Diagram of 8,192 x 18/16,384 x 18 FIFO Memory Used in Width Expansion Mode 


TRUTH TABLES 
TABLE I— RESET 

Single Device Configuration/Width Expansion Mode 


Mode 

! Inputs | 

| Internal Status 

| Outputs ) 

RS 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset 

0 

0 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

0 

flDSS&BBSH&flHI 

Increment^ 

X 

X 


NOTE: 2717 tbi os 

1. Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

(D 

Location Zero 

Location Zero 

0 

i 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

X 

0) 

X 

X 

X 

X 


NOTE: 2717 tbl 09 

1. XIMs connected to XO of previous device. See Figure 10. 

2. RS = Reset Input FL = First Load, EF = Empty Flag Output, FF = Flag Full Output, XI = Expansion Input. 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 10. Block Diagram of 24,576 x 9/49,152 x 9 FIFO Memory (Depth Expansion) 


R, W, RS 


Do-Dn 



D9-Dn Di8-Dn D(N-8) -Dn 

2717 drw 13 


Figure 11. Compound FIFO Expansion 


NOTES: 

1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 

2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 


8) -QN 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WA 

FFa 


SYSTEM A 




Da 0-8 


Qa 0-8 


IDT 

7M205/ 

7M206 


_Rb 

EFb 

XoB (TO (XI) OF THE SAME DEVICE) 


FL 


Ra 

(TO (XI) OF THE SAME DEVICE) X^A 

EFa 


IA 


IDT 

7M205/ 

7M206 


QB 0-8 


Db 0-8 




LN — 

Wb 

FFb 


FL 


Figure 12. Bidirectional FIFO Mode 



Figure 13. Read Data Flow-Through Mode 


3V 



Figure 14. Write Data Flow-Through Mode 
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IDT7M205S/206S 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX A 999 A A 


Device Type Power Speed Package Process/ 

Temperature 

Range 

I Blank Commercial (0°C to+70°C) 

I B Military (-55°C to +125°C) 

Semiconductor components 
compliant to MIL-STD-883, Class B 

1 C Sidebraze DIP 


20 

25 

30 

35 

40 

50 

60 

70 

85 

120 


(commercial only) S 
(commercial only) 


r Speed in Nanoseconds 


-| S Standard Power 


I 7M205 8Kx 9 FIFO Module 
I 7M206 16Kx 9 FIFO Module 

2717 drw 17 
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8K x 9 & 16K x 9 
CMOS PARALLEL IN-OUT 
FIFO MODULE 


IDT7MP2005 

IDT7MP2011 


FEATURES: 

• First-In/First-Out memory module 

• 8K x 9 organization (IDT7MP2005) 

• 16K x 9 organization (IDT7MP201 1) 

• High speed: 20ns (max.) access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS™ technology 

• Single 5V (±10%) power supply 

DESCRIPTION: 

IDT7MP2005/7MP2011 are FIFO memory modules con- 
structed on multi-layered epoxy laminate (FR-4) substrate by 
mounting two IDT7204 (4K x 9) or IDT7205 (8K x 9) FIFOs in 
plastic leaded chip carriers. Extremely high speeds are 


achieved in this fashion due to the use of IDT7203S and 
I DT7204s fabricated in IDT’s high performance CEMOS tech- 
nology. These devices utilize an algorithm that loads and 
empties data on a f i rst - 1 n/f i rst-o ut basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 30ns (min.) for com- 
mercial temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 


PIN CONFIGURATION* 1 ) 


FUNCTIONAL BLOCK DIAGRAM 



Vcc 

p D4 
D5 


P FL 
RS 


TOP VIEW 2709 drwOI 

NOTE: 

1. For module dimensions, please refer to drawing M34 in the packaging 
section. 


PIN NAMES 


w = 

WRITE 

FL = 

FIRST LOAD 

XI = 

EXPANSION IN 

EF = 

EMPTY FLAG 

R = 

READ 

D = 

DATAlN 

XO = 

EXPANSION OUT 

Vcc = 

POWER 

RS = 

RESET 

Q = 

DATAout 

FF = 

FULL FLAG 

GND = 

GROUND 


CEMOS is a trademark of Integrated Device Technology, Inc. 


COMMERCIAL TEMPERATURE RANGE 



DUAL 4-INPUT OR GATE 2709rirw02 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MP200 5/2011 

8K /16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 



Ratlnq 

Com’l. 


Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 


Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-55 to +125 


Tstg 

Storage Temperature 

-55 to +125 


loirr 

DC Output Current 

50 



NOTE: 2709 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Eg 

ESS 

Unit 

Vccc 

Commercial 

Supply Voltage 

H 

5.0 

5.5 

■ 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH (1) 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlL (1) 

Input Low Voltage 
Commercial 

— 

— 

0.8 

V 


NOTE: 2709 Ibl 03 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1 .0 MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

Vin = 0V 

20 

PF 

COUT 

Output Capacitance 

Vout = 0V 

25 

PF 


NOTE: 2709 ibl 04 

1. This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

IDT7MP2005* 4 * 
Min. Max. 

IDT7MP2011* 5 * 
Min. Max. 


Unit 

||LI| (1) 

Input Leakage Current (Any Input) 

— 

20 

— 

20 

— 

20 

E3 

ISH 

Output Leakage Current 

— 

20 

— 

20 

— 20 

E9 

VOH 

Output Logic “1 ” Voltage lour = -2mA 

2.4 

— 

2.4 

— 

2.4 

— 

rat 

VOL 

Output Logic “0” Voltage lour = 8mA 

— 0.4 

— 0.4 

— 

0.4 

a 

lcci (3) 

Operating Current 

— 

320 

— 

300 

— 

132 

Ba 

ICC2 (3) 

Average Standby Current (R = W = RS = FL/RT = VlH) 

— 

30 

— 

24 

— 

24 

PM 

ICC3 (3) 

Power Down Current (All Input = VCC - 0.2V) 

— 

16 

— 

16 

— 

16 

Cg 


NOTES: 

1 . Measurements with 0.4 < Vin ^ Vout. 

2. R>Vih, 0.4 s Vout s Vcc. 

3. Icc measurements are made with outputs open. 

4. tAA = 20, 25, 30, 35ns. 

5. tAA = 30, 35, 40, 50, 60, 70, 85, 120ns. 

6. tAA = 40, 50, 60, 70, 85, 120ns. 


2709 tbl 04 
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IDT7MP2005/2011 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1, 2 & 3 


+5V 


+5V 


DATA out - 


480ft 


255ft 


Zp 30pF* 


m 

Figure 1. Output Load 


DATA out 


255ft 


480ft 


5pF* 


* Includes scope and jig capacitances. 


m 

Figure 2. Output Load 
(for tRL2, twu, and tRHz) 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V±10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

7MP2005S20 

Min. Max. 

7MP2005S25 

Min. Max. 

7MP2005S30 

7MP2011S30 
Min. Max. 

7M205SS35 
7M2011S35 
Min. Max. 

Unit 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tRPv/ 11 

Read Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRLZ* 2 * 

Read Pulse Low to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWLZ* 2 ' 

Write Pulse High to Data Bus at Low Z 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ (2) 

Read Pulse High to Data Bus at High Z 

— 

13 

— 

20 

— 

20 

— 

20 

ns 

two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tWPW (1) 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tDS 

Data Set-up Time 

15 



18 



18 

— 

20 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tRSC 

Reset Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRS (1) 

Reset Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Emtpy Flag Low 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tREF 

Read Low to Emtpy Flag Low 

— 

20 

— 

25 

— 

30 

— 35 

ns 

tRFF 

Read High to Full Flag High 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWEF 

Write High to Empty Flag High 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWFF 

Write Low to Full Flag Low 

— 

20 

— 

25 

— 30 

— 

35 

ns 


NOTES: 2709tbi05 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 


8.13 


3 






































































































































IDT7MP2005/2011 

8K /16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V±10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

7MP2005S40 

7MP2011S40 
Min. Max. 

7MP2005S50 

7MP2011S50 
Min. Max. 

7MP2005S60 

7MP2011S60 
Min. Max. 

7MP2005S70 
7MP2O11S70 
Min. Max. 

B 

HI 

Unit 

tRC 

Read Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

105 — 

140 

— 


tA 

Access Time 

— 

40 

— 

50 

— 

60 

— 

70 

— 85 

— 120 


tRR 

Read Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 — 


tRPW* 1 * 

Read Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 


tRLZ* 21 

Read Pulse Low to Data Bus at Low Z 

5 

— 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

^3 

tWLZ* 2 * 

Write Pulse High to Data Bus at Low Z 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 

U3 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

^3 

tRHZ <2) 

Read Pulse High to Data Bus at High Z 

— 

25 

— 

30 

— 

30 

— 

30 

— 

30 

— 

35 


twc 

Write Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

105 

— 

140 

— 


tWPW (1) 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 


tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 


tDS 

Data Set-up Time 

20 

— 

30 — 

30 

' — 

30 

— 

40 

— 

40 — 


tDH 

Data Hold Time 

0 

— 

5 

— 

5 

— 

10 


10 

— 

10 

— 


tRSC 

Reset Cycle Time 

50 — 

65 

— 

75 

— 

85 

— 

105 

— 

140 

— 


tRS (1) 

Reset Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

— 


tRSR 

Reset Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

20 

— 

20 

— 


tEFL 

Reset to Emtpy Flag Low 

— 

50 

— 

65 

— 75 

— 

85 

— 

105 

— 140 


tREF 

Read Low to Emtpy Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

ESI 

tRFF 

Read High to Full Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

qj 

tWEF 

Write High to Empty Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 

IQ 

tWFF 

Write Low to Full Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

— 

85 

— 

120 



NOTES: 2709 tbi os 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 















































































































































































1DT7MP2005/2011 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do-Ds) 

Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET (R§) _ 

Reset is accomplished whenever the RESET (RS) input is 
taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up beforea write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (W) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 

A write cycle is initiated on the falling edge of this input if the 
FULL FLAG (FF) is not set. Data set-up and hold times must 
be adhered_to with respect the the rising edge of the WRITE 
ENABLE (W). Data is stored in the RAM array sequentially and 
independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read operation, the FULL FLAG (^F) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 

A read cycle is initiated on the falling edge of the READ 
ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (Qo through Qa) will return to a high 
impedance condition until the next READ operation. When_all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 
will go low, inhibiting further read operations with the data 


outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 

This pin is grounded to indicate that it is the first device. In 
the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (XT) 

EXPANSION IN (XI) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 

The FULL FLAG (FF) will go low, inhibiting further write 
operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 8,192 writes forthe IDT7MP2005 and 16,384 writes for 
the IDT7MP2011. 

EXPANSION OUT (XO)_ 

EXPANSION OUT (XO) is connected to the EXPANSION 
IN (XI) of the same device (single device mode) or the EX- 
PANSION IN (XI) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Qo-Qs) 

Data outputs for a 9-bit wide data path. Thte output is in a 
high impedance condition whenever READ (R) is in a high 
state. 


TIMING WAVEFORM OF RESET CYCLE (1 ’ 2) 



2709 drw 04 


NOTES: 

1. tRSC = tRS + tRSR 

2. W and R = Vih during RESET. 
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IDT7M P2005/201 1 

8K /1 6K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 



TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 



LAST WRITE 

FIRST F 

IE AD 

ADDITIONAL 

READS 

FIRST 

WRITE 


R 





L 

A / 



W 

N, 

\ 

/ 





\ r 



— 

tWFF 

*- 

-•> 

tRFF 

r- 




FF 

N, 



7 

r 
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TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 



NOTE: 

1. This parameter is guaranteed by design but not tested. 
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IDT7MP2005/2011 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF THE EMPTY FLAG CYCLE 

tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1 > 
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NOTE: 

1 . (tRPE = tRPW) 


TIMING WAVEFORM OF THE FULL FLAG CYCLE 


tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH W 
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NOTE: 

1 . (tWPF = tWPW) 
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IDT7MP2005/2011 

8K /16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 

OPERATING MODES 

SINGLE DEVICE MODE 

A single IDT7MP2005/201 1 may be used when the appli- 
cation requirements are for 8,192/1 6,384 words or less. The 
IDT7MP2005/201 1 isjn a Single Device Configuration when 
the EXPANSION IN (XI) control input is connected to the EX- 
PANSION OUT (XO) of the device and the FIRST LOAD (FL) 
control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the 
corresjoondingjnput control signals of multiple devices. Status 
flags (EFandFF) canbedetectedfromanyonedevice. Figure 
9 demonstrates an 18-bitword width by using two IDT7MP2005/ 
201 1 . Any word width can be attained by adding additional 
IDT7MP2005/201 1 s. 

DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7MP2005/201 1 can easily be adapted to applica- 
tions when the requirements are forgreater than 8, 1 92/1 6,384 
words. Figure 1 0 demonstrates Depth Expansion using three 
IDT7MP2005/201 1 . Any depth can be attained by adding ad- 
ditional IDT7MP2005/201 1 s. The IDT7MP2005/201 1 oper- 
ate in the Depth Expansion configuration when the following 
conditions are met: 

1 . The first devicemust be designated by grounding the 
FIRST LOAD (FL) control input. 

2. All other devices must have FL in the high state. 

3. The EXPANSION OUT (XO)_pin of each device must be 
tied to the EXPANSION IN (XI) pin of the next device. 
(See Figure 10.) 


COMMERCIAL TEMPERATURE RANGE 


4. Externaljogic is needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires the 
logical AN Ding of all EFs and logical ANDing of all FFs__ 
(i.e. all must be set to generate the correct composite FF 
orEF). (See Figure 10.) 

COMPOUND EXPANSION MODE 

The two expansion techniques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays. (See Figure 11.) 

BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of READ and WRITE opera- 
tions) can be achieved by pairing IDT7MP2005/2011S as 
shown in Figure 1 2. Care must be taken to assure_that the ap- 
propriate flag is monitored_by each system (i.e. FF is moni- 
tored on the device where W is used; EF is monitored on the 
device where R is used). Both Depth Expansion and Width 
Expansion may be used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted with the 
IDT7MP2005/201 1 : a read flow-through mode and write flow- 
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi- 
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 


EXPANSION OUT (XO) , 

— READ (R) 

DATAout(Q) _ 
► EMPTY FLAG (EF) 

FIRST LOAD (FL) 

EXPANSION IN (XI) I 


WRITE (W) 


DATA IN (D) / 

FULL FLAG (FF) 

RESET (RS) ■ 


IDT 
1 7MP2005/) 
7MP2011 
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Figure 8. Block Diagram of Single IDT7MP2005/7MP2011 FIFO 
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IDT7MP2005/2011 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA in 


WRITE (W) 
FULL FLAG (FF) 
RESET (RS) 


18 

(D) i z£. 


t- 


(XO) 


IDT 

7MP2005/ 

7MP2011 


£ 


_9^ (FL) 


XI 


,(XO) 


IDT 

7MP2005/ 

7MP2011 


£ 


XI 


READ (R) 

EMPTY FLAG (EF) 


FIRST LOAD (FL) 


/^ > DATA OUT (Q) 


NOTE: 

1 . Flag detection is accomplished by monitoring the FF and FF signals on either (any) device used in the width expansion configuration. Do not connect any 
output control signals together. 


Figure 9. Block Diagram of 8,192 x 18/16,384 x 18 FIFO Memory Used in Width Expansion Mode 


TRUTH TABLES 
TABLE I— RESET 

Single Device Configuration/Width Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset 

0 

0 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

0 

Increment 51 * 

Increment 11 * 

X 

X 


NOTE: 27og tbi os 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

71 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: 2709 tbl 09 

1 . Xfis connected to X5 of previous device. See Figure 1 0. 

2. K3 = Reset Input, FL = First Load, FF = Empty Flag Output, FF = Flag Full Output, 7T= Expansion Input. 
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I DT7M P2005/20 1 1 

8K /16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 



Figure 10. Block Diagram of 24,576 x 9/49,152 x 9 FIFO Memory (Depth Expansion) 


R, W. RS 


Do-Dn 



D 9 -Dn Dib-Dn D(n-b) -Dn 

2709 dfw 13 


Figure 11. Compound FIFO Expansion 


8 


NOTES: 

1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 

2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 
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IDT7MP2005/2011 

8K/16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


Wa 

FFa 


SYSTEM A 




3 


Da o-8 


QA 0-8 


IDT 

7MP2005/ 
7MP201 1 


-_Rb 

EFb 

XoB (TO (XI) OF THE SAME DEVICE) 


FL 


_ Ra ' 

(TO (XI) OF THE SAME DEVICE) XoA 

EFa 


IDT 

7MP20057 
7MP201 1 


QB 0-8 


Db 0-8 


U-C 




Wb 

FFb 


FL 


Figure 12. Bidirectional FIFO Mode 
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r 

ml 

Til 

o 

< 


J 

* s 

tREF 

tA 



tWLZ — ► 
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Figure 13. Read Data Flow-Through Mode 


3V 



Figure 14. Write Data Flow-Through Mode 
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IDT7MP200 5/2011 

8K /16K x 9 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 





Integrated Device Technology, Inc. 


32K x 9 

IDT7M207S 

CMOS PARALLEL IN-OUT 


FIFO MODULE 



FEATURES: 

• First-In/First-Out memory module 

• 32K x 9 organization 

• High speed: 30ns (max.) access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS™ technology 

• Single 5V (±10%) power supply 


DESCRIPTION: 

IDT7M207S is a FIFO memory modules constructed on a 
multi-layered ceramic substrate using four IDT7205 (8K x 9) 
FIFOs in leadless chip carriers. Extremely high speeds are 
achieved in this fashion due to the use of I DT7205s fabricated 
in IDT’s high performance CEMOS technology. These de- 
vices utilize a algorithm that loads and empties data on a first- 


in/first-out basis. The device uses Full and Empty flags to 
prevent data overflow and underflow and expansion logic to 
allow for unlimited expansion capability in both word size and 
depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 30ns (min.) for com- 
mercial and 35ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

IDT’s Military FIFO modules have semicondutor 
components manufactued in compliance with the latest revision 
of MIL-STD-883, Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 


FUNCTIONAL BLOCK DIAGRAM 


Do -Da 
Qo -Qe 

W 

XO 


FL 

Vcc 


FF 

EF 



DUAL 4-INPUT OR GATE 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 * 



Vcc 

D4 

Ds 

De 

D? 

FL_ 

RS 

EF 

XO 

Q? 

Qe 

Qs 

Q 4 
R 
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PIN NAMES 


w= 

WRITE 

FL- 

FIRST LOAD 

XI = 

EXPANSION IN 

IE- 

empty FLAG 

R = 

READ 

D = 

DATAin 

XO = 

EXPANSION OUT 

Vcc = 

POWER 

RS = 
RESET 

Q- 

DATAout 

FF = 

FULL FLAG 

GND. 

GROUND 


2718 4)1 01 


NOTE: 

1. For module dimensions, please refer to drawing Ml in the packaging 
section. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 


Com’l. 

Mil. 

Mi 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2718 tbi 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sectionsof this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


EE1 

(2321 

Unit 

VCCM 

Military Supply 
Voltage 

H 

5.0 

5.5 

■ 

Vcc 

Commercial 

Supply Voltage 

H 

5.0 

5.5 

B 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH (1 > 

Input High Voltage 
Commercial 

2.0 

— 

B 

B 

VlH 

Input High Voltage 
Military 

2.2 

— 

B 

B 

VlL (1) 

Input Low Voltage 
Commercial and 
Military 



0.8 

V 


NOTE: 2718 tbl 03 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter* 11 

Condition 

Max. 

Unit 

ClN 

Input Capacitance 

> 

o 

II 

2 

> 

40 

PF 

COUT 

Output Capacitance 

Vout = 0V 

60 

pF 


NOTE: 2718 « 04 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V±10%, Ta = 0°C to +70°C; and -55°C to +125°C) 


Symbol 

Parameter 

IDT7M207S 

Commercial 

IDT7M207S 

Military 

Unit 

Min. 

Max. 

Min. 

Max. 

III* 11 

Input Leakage Current (Any Input) 

-5 

5 

-10 

10 


Iol< 2 > 

Output Leakage Current 

-10 

10 

-10 

10 

■3 

VOH 

Output Logic "1” Voltage Iout = -2mA 

2.4 

— 

2.4 

— 

D 

VOL 

Output Logic "0” Voltage Iout = 8mA 

— 

0.4 

— 

0.4 

■ 

lcci (3) 

Average Vcc Power Supply Current 

— 

600 

— 

720 


kX2 <3) 

Average Standby Current (R = W = RS = FL/R? = VlH) 

— 

48 

— 

100 


|CC3 (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

32 

— 

48 

irl'-fl 


NOTES: 27i 8 tw 04 

1. Measurements with 0.4 sVinsVout. 

2. R > Vih, 0.4 S Vout S Vcc. 

3. Icc measurements are made with outputs open . 
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IDT7M207S 32K x 9 CMOS PARALLEL 

IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1, 2 & 3 


2718 tbl 06 


+5V 



+5V 



Figure 1. Output Load Figure 2. Output Load 

(for tRLZ, tWLZ, and Irhz) 

* Includes scope and jig capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5 0V±10%, Ta = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

7M207S30 
(Com'l. Only) 
Min. Max. 

7M207S35 

Min. Max. 

7M207S40 

Min. Max. 

7M207S50 

Min. Max. 

Unit 

tRC 

Read Cycle Time 

40 

— 

45 

— 

50 


65 

— 

ns 

tA 

Access Time 

— 

30 

— 

35 

— 

40 

— 

50 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tRPv/ 1 * 

Read Pulse Width 

30 

— 

35 

— 

40 

— 

50 

— 

ns 

tRLZ< 2) 

Read Pulse Low to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

tWLZ< 2) 

Write Pulse High to Data Bus at Low Z 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ (2) 

Read Pulse High to Data Bus at High Z 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

twc 

Write Cycle Time 

40 

— 

45 

— 

50 

— 

65 

— 

ns 

tWPW (1) 

Write Pulse Width 

30 

— 

35 

— 

40 

— 

50 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tDS 

Data Set-up Time 

18 

— 

20 

— 

23 

— 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

5 

— 

ns 

tRSC 

Reset Cycle Time 

40 

— 

45 

— 

50 

— 

65 

— 

ns 

tRS (1) 

Reset Pulse Width 

30 

— 

35 — 

40 

— 

50 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tEFL 

Reset to Emtpy Flag Low 

— 

40 

— 45 

— 

55 

— 

65 

ns 

tREF 

Read Low to Emtpy Flag Low 

— 

30 

— 

35 

— 

40 

— 

50 

ns 

tRFF 

Read High to Full Flag High 

— 30 

— 

35 

— 

40 

— 

50 

ns 

tWEF 

Write High to Empty Flag High 

— 

30 

— 35 

— 

40 

— 

50 

ns 

tWFF 

Write Low to Full Flag Low 

— 

30 

— 

35 

— 

40 

— 

50 

ns 


NOTES: 2718 tbl 05 

1 . Pulse widths less than minimum value are not allowed. 

2. Values guaranteed by design, not currently tested. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V±1 0%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

7M207S60 
Min. Max. 

7M207S70 
Min. Max. 

7M207S85 
Min. Max. 

7M207S120 
Min. Max. 

Unit 

tRC 

Read Cycle Time > 

75 

— 

85 

— 

105 

— 

140 — 

ns 

tA 

Access Time 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tRR 

Read Recovery Time 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tRPW* 1 * 

Read Pulse Width 

60 

— 

70 — 

85 

— 

120 

— 

ns 

tRLZ< 2) 

Read Pulse Low to Data Bus at Low Z 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tWLZ< 2) 

Write Pulse High to Data Bus at Low Z 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 — 

ns 

tRHZ <2) 

Read Pulse High to Data Bus at High Z 

— 

30 

— 

30 

— 

30 

— 

35 

ns 

twc 

Write Cycle Time 

75 

— 

85 

— 

105 

— 

140 

— 

ns 

tWPW (1) 

Write Pulse Width 

60 

— 

70 

— 

85 

— 

120 

— 

ns 

tWR 

Write Recovery Time 

15 

— 

15 

— 

20 — 

20 

— 

ns 

tDS 

Data Set-up Time 

30 

— 

30 

— 

40 

— 

40 

— 

ns 

tDH 

Data Hold Time 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

75 

— 

85 

— 

105 

— 

140 

— 

ns 

tRS (1) 

Reset Pulse Width 

60 

— 

70 

— 

85 

— 

120 

— 

ns 

tRSR 

Reset Recovery Time 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tEFL 

Reset to Emtpy Flag Low 

— 

75 

— 

85 

— 

105 

— 

140 

ns 

tREF 

Read Low to Emtpy Flag Low 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tRFF' 

Read High to Full Flag High 

— 

60 

— 

70 

— 85 

— 

120 

ns 

tWEF 

Write High to Empty Flag High 

— 

60 

— 

70 

— 

85 

— 

120 

ns 

tWFF 

Write Low to Full Flag Low 

— 

60 

— 70 

— 

85 

— 

120 

ns 


NOTES: 27iBtbioe 

1 . Pulse widths less than minimum value are not allowed 

2. Values guaranteed by design, not currently tested. 
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IDT7M207S 32K X 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do-Da) 

Data Inputs for 9-bit wide data path. 

CONTROLS: 

RESET (R§) 

Reset is accomplished whenever the RESET (RS) input is 
taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before^ write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (W) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 

A write cyclejs initiated on the falling edge of this input if the 
FULL FLAG (FF) is not set. Data set-up and hold times must 
be adheredto with respect the the rising edge of the WRITE 
ENABLE (W) . Data is stored in the RAM array sequentially and 
independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Uponjhe completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 

A read cycle is initiated on the falling edge of the READ 
ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (Qo through Qs) will return to a high 
impedance condition until the next READ operation. When all 
the data has been read from the FIFO, the EMPTY FLAG (EF) 


will go low, inhibiting further read operations with the data 
outputs remaining in a high impedance state. Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 

This pin is grounded to indicate that it is the first device. In 
the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (Xf)_ 

EXPANSION IN (XI) is connected to EXPANSION OUT 

(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 

The FULL FLAG (FF) will go low, inhibiting further write 
operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the read pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 32,768 writes for the IDT7M207. 

EXPANSION OUT (XO)_ 

EXPANSION OUT (XO) is connected to the EXPANSION 
IN (XI) of thesame device (single device mode) orthe EXPAN- 
SION IN (XI) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Qo-Qs) 

Data outputs for a 9-bit wide data path. Thte output is in a 
high impedance condition whenever READ (R) is in a high 
state. 


TIMING WAVEFORM OF RESET CYCLE* 1 ’ 2) 



8 


NOTES: 

1. tRSC = tRS + tRSR 

2. W and E = Vih during RESET. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 



TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 



LAST WRITE 

FIRST F 

IEAD 

i 

ADDITIONAL 

READS 

FIRST 

WRITE 


R 




\ 7 

/_ 




W 


S 

/ 





\ f 



— 

tWFFj 


-* 

tRFF 





FF 

* 

\ 


1 

/ 
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TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 



NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M207S 32K x 9 CMOS PARALLEL 

IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR THE EMPTY FLAG CYCLE 

t rpe EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH (1> 
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NOTE: 

1 . (tRPE = tRPW) 


TIMING WAVEFORM FOR THE FULL FLAG CYCLE 


tRPE EFFECTIVE READ PULSE WIDTH AFTER FULL FLAG HIGH 
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NOTE: 

1 . (tWPF = tWPW) 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING MODES 

SINGLE DEVICE MODE 

A single IDT7M207 may be used when the application 
requirements are for 32,768 words or less. The IDT7M207 is 
in_a Single Device Configuration when the EXPANSION IN 
(XI) control input is connected to theJEXPANSION OUT (XO) 
of the device and the FIRST LOAD (FL) control pin is grounded 
(see Figure 8). 

WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags ( EF and FF) can be detected from anyone device. Figure 
9 demonstrates an 1 8-bit word width by using two IDT7M207S . 
Any word width can be attained by adding additional 
IDT7M207S. 

DEPTH EXPANSION (DAISY CHAIN) MODE 

The I DT7M207 can easily be adapted to applications when 
the requirements areforgreaterthan32,768words. Figure 10 
demonstrates Depth Expansion using three IDT7M207s. Any 
depth can be attained by adding additional IDT7M207s. The 
IDT7M207 operate in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device_must be designated by grounding the 
FIRST LOAD (FL) control input. 

2. AJI other devices must have FL in the high state. 

3. The EXPANSION OUT (XO)_pin of each device must be 
tied to the EXPANSION IN (XI) pin of the next device. 
(See Figure 10.) 


4. Externajjogic is needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires the 

logical ANDing of all EFs and logical ANDing of all FFs 

(i.e^jjll must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 

The two expansion techniques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of READ and WRITE opera- 
tions) can be achieved by pairing IDT7M207s as shown in 
Figure 12. Care must be taken to assure that the appropriate 
flag is monitored by each system (i.e. FF is monitored on the 
device where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 

DATA FLOW-THROUGH MODES 
Two types of flow-through modes are permitted with the 
IDT7M207: a read flow-through mode and write flow-through 
mode. For the read flow-through mode (Figure 13), the FIFO 
permits a reading of a single word of data immediately after 
writing one word of data into the completely empty FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 


EXPANSION OUT (XO) 
WRITE (W) 


DATAin (D) 
FULL FLAG (FF) 
RESET (RS) 


(D) ZI/ 


IDT 

7M207 


EXPANSION IN (XI) 


READ (R) 


/ S DATA out (Q) __ 
► EMPTY FLAG (EF) 


FIRST LOAD (FL) 


Figure 8. Block Diagram of Single IDT7M207 FIFO 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA in (D) 

WRITE (W) 
FULL FLAG (FF) 
RESET (RS) 


18 

7 ^ 


£ 


(XO) 


IDT 

7M207 


7 ^ 


_V(FL) 


XI 


,(XO) 


IDT 

7M207 


READ (R) 

EMPTY FLAG (EF) 


~ 9/ [ FIRST LOAD (FL) 

~I~ ' 


XI 


DATA out (Q) 


NOTE: 

1 . Flag detection is accomplished by monitoring the FF and FF signals on either (any) device used in the width expansion configuration. Do not connect 
any output control signals together. 

Figure 9. Block Diagram of 32,768 x 18 FIFO Memory Used in Width Expansion Mode 


TRUTH TABLES 
TABLE I— RESET 

Single Device Configuration/Width Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset 

0 

0 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

0 

Increment* 1 * 

Increment* 1 * 

X 

X 


NOTE: 2718 tbl 08 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

E5 

FC 

SI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset First Device 

0 

0 

0) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

i 

0) 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: 2718 tbl 09 

1. XTis connected to X5 of previous device. See Figure 10. _ _ 

2. K3 = Reset Input, FL = First Load, FF = Empty Flag Output, FF = Flag Full Output, = Expansion Input. 
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IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 10. Block Diagram of 98,304 x 9 FIFO Memory (Depth Expansion) 


R, W, RS 


Do-Dn 



Do-Dn Di8-Dn D(N-8) -Dn 

2718 drw 13 


Figure 11. Compound FIFO Expansion 

NOTES: 

1 . For depth expansion block see DEPTH EXPANSION Section and Figure 10. 

2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 


8) -Qn 
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IDT7M207S 32K x 9 CMOS PARALLEL 

IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 










IDT7M207S 32K x 9 CMOS PARALLEL 
IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX A 999 A A 


Device Type Power Speed Package Process/ 



Blank Commercial (0°C to+70°C) 

B Military (-55°C to+125°C) 

Semiconductor components 
compliant to MIL-STD-883, Class B 

C Sidebraze DIP (Dual In-line Package) 

30 (commercial only) 

35 
40 
50 
60 
70 
85 
120 

S Standard Power 


7M207 32K x 9 FIFO Module 



2718drw 17 
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FEATURES: 

• First-In/First-Out memory module 

• 32K x 18 organization (IDT7MP2009) 

• 16K x 18 organization (IDT7MP2010) 

• High speed: 20ns (max.) accesstime 

• Separate upper and lower 9-bit XI and XO 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS™ technology 

• Single 5V (±10%) power supply 

DESCRIPTION: 

IDT7MP2009/7MP2010 are FIFO memory modules con- 
structed on multi-layered epoxy laminate (FR-4) substrate by 
mounting eight IDT7205 (8K x 9) or IDT7204 (4K x 9) FIFOs 


in plastic leaded chip carriers. Extremely high speeds are 
achieved in this fashion due to the use of IDT7205s and 
I DT7204s fabricated in IDT’s high performance CEMOS tech- 
nology. These devices utilize an algorithm that loads and 
empties data on a first-in/first-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
tooth word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 30ns (min.) for com- 
mercial temperature ranges. 

The devices utilize a 18-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 



CEMOS Is a trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 

01990 Integrated Device Technology, Inc. 
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IDT7MP2009/2010 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 * 


GND d 

T” 

XlL □ 

3 

Do d 

5 

Di d 

7 

Dad 

9 

Ds d 

11 

D4 d 

13 

Ds d 

15 

Ds d 

17 

D7d 

19 

Ds d 

21 

FLd 

23 

®d 

25 

Vcc d 

27 

PPd 

29 

XlH d 

31 

D9 d 

33 

Dio d 

35 

Dn d 

37 

Dl2 d 

39 

Dis d 

41 

Dl4 d 

43 

Dis d 

45 

Die d 

47 

Dl7 d 

49 

Vcc d 

51 


2 

□ Vcc 

4 

d|XOL 

6 

□ 03 

8 

□ Qi 

10 

□ Cfe 

12 

□ 03 

14 

□ a* 

16 

□ 05 

18 

□ a 

20 

□ 07 

22 

□ 03 

24 

□ RS 

26 

□ gnd 

28 

□ R 

30 

□ EF 

32 

□ XOH 

34 

□ 03 

36 

□ Oio 

38 

□ Oil 

40 

□ 02 

42 

□03 

44 

^ 04 

46 

□ Os 

48 

□ Oe 

50 

□ 07 

52 

□ GND 


PIN NAMES 


W = 
WRITE 

FL = 

FIRST LOAD 

XlH, XlL = 
EXPANSION IN 

EF * 

EMPTY FLAG 

R = 

READ 

Do-i7 = 

DATAin 

XOH, XOL = 
EXPANSION OUT 

Vcc = 

POWER 

RS = 

RESET 

QO-17 = 

DATAOUT 

FF = 

FULL FLAG 

GND = 

GROUND 


ZIP 

TOP VIEW 


2799 drw 02 


NOTE: 

1. For module dimensions, please refer to drawing M45 in the packaging 
section. 
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IDT7MP2009/2010 

32K/16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 


Com’l. 


Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

Ea 

Tbias 

Temperature Under Bias 

-55 to +125 

mm 

Tstg 

Storage Temperature 

-55 to +125 

m 

lOUT 

DC Output Current 

50 

Tin 


NOTE: 2709 Ibl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


Km 

U3S 

Unit 

Vccc 

Commercial 

Supply Voltage 


jj^^j 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH (1) 

Input High Voltage 
Commercial 

2.0 


H 

H 

VilO) 

Input Low Voltage 
Commercial 

— 

— 

0.8 

V 


NOTE: 2709 tbl 03 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1 .0 MHz) 


Symbol 

Parameter* 1 ) 

Conditions 

Max. 

Unit 

Cin 

Input Capacitance 

> 

o 

II 

z 

> 

80 

pF 

Cout 

Output Capacitance 

1 VOUT = 0V 

120 

PF 


NOTE: 2709 tol 04 

1. This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V ±1 0%. Ta = 0°C to +70°C) 




IDT7MP2010* 4 ) 

IDT7MP2009* 5 ) 

IDT7MP2010< 8 > 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

|IU| (1 > 

Input Leakage Current (Any Input) 

20 

— 

20 

— 

20 


|kx| (2 > 

Output Leakage Current 

— 

20 

— 

20 

— 

20 

H 

VOH 

Output Logic "1 ” Voltage louT = -2mA 

2.4 

— 

2.4 

— 

2.4 


Hi 

VOL 

Output Logic “0” Voltage lour = 8mA 

— 

0.4 

— 

0.4 

— 0.4 

El 

lcci (3) 

Operating Current 

— 

1280 

— 

1200 

— 

975 


iCC2 (3) 

Average Standby Current (R = W = RS = FIVRT = Vih) 

— 

115 

— 

100 

— 

100 

B9 

iCC3 (3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

65 

— 

65 

— 

65 



NOTES: 2709 Ibl 04 

1. Measurements with 0.4 <; Vin S Vout. 

2. R 2 Vih. 0.4 <, Vout 5 Vcc. 

3. Icc measurements are made with outputs open. 

4. tAA = 20, 25, 30, 35ns. 

5. tAA = 30, 35, 40. 50, 60, 70, 85, 1 20ns. 

6. tAA = 40, 50, 60. 70. 85, 120ns. 
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IDT7MP2009/2010 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1, 2 & 3 


2709 tbl 06 


+5V +5V 



Figure 1. Output Load Figure 2. Output Load 

(for tRLZ, twLZ, and tRHZ) 

* Includes scope and jig capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

7MP2010S20 

Min. Max. 

7MP2010S25 

Min. Max. 

7MP2010S30 
7MP2009S30 
Min. Max. 

7MP2010S35 
7MP2009S35 
Min. Max. 

Unit 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 

— 

10 



10 

— 

10 

— 

ns 

tRPW 0 * 

Read Pulse Width 

20 

— 

25 

— 

30 

— 

35 — 

ns 

tRLZ< 2) 

Read Pulse Low to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWLZ® 

Write Pulse High to Data Bus at Low Z 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ <2) 

Read Pulse High to Data Bus at High Z 

— 

13 

— 

20 

— 

20 

— 

20 

ns 

twc 

Write Cycle Time 

30 

— 

35 — 

40 

— 

45 

— 

ns 

tWPW (1) 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

_ 

ns 

tDS 

Data Set-up Time 

15 

— 

18 

— 

18 

— 

20 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tRSC 

Reset Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRS (1 > 

Reset Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tREF 

Read Low to Empty Flag Low 

— 

20 

— 25 

— 

30 

— 

35 

ns 

tRFF 

Read High to Full Flag High 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWEF 

Write High to Empty Flag High 

— 

23 

— 25 

— 

30 

— ■ 

35 

ns 

tWFF 

Write Low to Full Flag Low 

— 

20 

— 

25 

— 

30 

— 

35 

ns 


NOTES: 2709 tbl 05 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 
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IDT7MP2009/2010 

32K/16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5.0V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

7MP2010S40 

7MP2009S40 
Min. Max. 

7MP2010S50 
7MP2009S50 
Min. Max. 

7MP2010S60 
7MP2009S60 
Min. Max. 

7MP2010S70 

7MP2009S70 
Min. Max. 

Unit 

tRC 

Read Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tA 

Access Time 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tRR 

Read Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tRPW°> 

Read Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tRLZ< 2) 

Read Pulse Low to Data Bus at Low Z 

5 

— 

10 

— 

10 

— 

10 

_ 

ns 

tWLZ< 2) 

Write Pulse High to Data Bus at Low Z 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ (2) 

Read Pulse High to Data Bus at High Z 

— 

25 

— 

30 

— 

30 

— 

30 

ns 

twc 

Write Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tWPW (1) 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tDS 

Data Set-up Time 

20 

— 

30 

— 

30 

— 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

50 — 

65 

— 

75 

— 

85 

— 

ns 

tRS (1) 

Reset Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

15 

— 

15 — 

15 

— 

■ 

tEFL 

Reset to Empty Flag Low 

— 

50 

— 

65 

— 

75 

— 

85 

ns 

tREF 

Read Low to Empty Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tRFF 

Read High to Full Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWEF 

Write High to Empty Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWFF 

Write Low to Full Flag Low 

— 

40 

— 

50 

— 

60 

— 

70 

ns 


NOTES: 2709tbl08 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 
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IDT7MP2009/2010 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 

SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (D0-D17) 

Data Inputs for 18-bit wide data path. 

CONTROLS: 

RESET (RS) 

Reset is accomplished whenever the RESET (RS) input is 
taken to a low state. During RESET, both internal read and 
write pointers are set to the first location. A reset is required 
after power up before^ write operation can take place. Both 
the READ ENABLE (R) and WRITE ENABLE (W) inputs must 
be in the high state during reset. 

WRITE ENABLE (W) 

A write cycle is initiated on the falling edge of this input if the 
FULL FLAG (FF) is not set. Data set-up and hold times must 
be adheredjo with respect the the rising edge of the WRITE 
ENABLE (W). Data is stored in the RAM array sequentially 
and independently of any ongoing read operation. 

To prevent data overflow, the FULL FLAG (FF) will go low, 
inhibiting further write operations. Uporrthe completion of a 
valid read operation, the FULL FLAG (FF) will go high after 
tRFF, allowing a valid write to begin. 

READ ENABLE (R) 

A read £ycle is initiated on the falling edge of the READ 
ENABLE (R) provided the EMPTY FLAG (EF) is not set. The 
data is accessed on a first-in/first-out basis independent of 
any ongoing write operations. After READ ENABLE (R) goes 
high, the Data Outputs (Qo through Q 17 ) will return to a high 
impedance condition until the next READ operation. When all 
the data hasbeen read from the FIFO, the EMPTY FLAG (EF) 
will go low, inhibiting further read operations with the data 


TIMING WAVEFORM OF RESET CYCLE (1 ' 2) 


COMMERCIAL TEMPERATURE RANGE 

outputs remaining in a high impedance state: Once a valid 
write operation has been accomplished, the EMPTY FLAG 
(EF) will go high after tWEF and a valid READ can then begin. 

FIRST LOAD (FL) 

This pin is grounded to indicate that it is the first device. In 
the multiple module (depth expansion mode) application, this 
pin on the rest of devices should connect to Vcc for proper 
operation. 

EXPANSION IN (3fl)_ 

JEXPANSION IN (XI) is connected to EXPANSION OUT 
(XO) of the previous (in depth expansion) or same device for 
proper applications. 

OUTPUTS: 

FULL FLAG (FF) 

The FULL FLAG (FF) will go low, inhibiting further write 
operation, when the write pointer is one location from the read 
pointer, indicating that the device is full. If the rea d pointer is 
not moved after RESET (RS), the FULL FLAG (FF) will go low 
after 32,768 writes forthe IDT7MP2009 and 16,384 writes for 
the IDT7MP2010. 

EXPANSION OUT (XO) 

EXPANSION OUT (XO) is connected to the EXPANSION 
IN (XI) of the same device (single device mode) or the EX- 
PANSION IN (XI) of the next device (multiple device, depth 
expansion mode) for proper operation. This output acts as a 
signal to the next device by providing a pulse to the next device 
when the current device reaches the last location of memory. 

DATA OUTPUTS (Q 0 -Q 17 ) 

Data outputs for a 1 8-bit wide data path. This output is in a 
high impedance condition whenever READ (R) is in a high 
state. 



2799 drw 04 


NOTES: 

1. tRSC = tRS +tRSR 

2. W and R = Vih during RESET. 
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IDT7MP2009/2010 

32K/16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 



TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 



TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 



NOTE: 

1. This parameter is guaranteed by design but not tested. 
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I DT7M P2009/201 0 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF THE EMPTY FLAG CYCLE 



NOTE: 

1 . (tRPE = tRPW) 


TIMING WAVEFORM OF THE FULL FLAG CYCLE 



NOTE: 

1 . (tWPF = tWPW) 
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IDT7M P2009/2010 

32K/16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


OPERATING MODES 

SINGLE DEVICE MODE 

A single IDT7MP2009/2010 may be used when the appli- 
cation requirements are for 32,768/1 6,384 words or less. The 
IDT7MP2009/2010 is_in a Single Device Configuration when 
the EXPANSION IN (XI) control input is connected to the EX- 
PANSION OUT (XO) of the device and the FIRST LOAD (FL) 
control pin is grounded (see Figure 8). 

WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags (EFand FF) can be detected from any one device. Figure 
9 demonstrates an 36-bit word width by using two IDT7M P2009/ 
2010. Any word width can be attained by adding additional 
IDT7MP2009/201 Os. 

DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7MP2009/2010 can easily be adapted to applica- 
tions when the requirements are for greater than 32,768/ 
16,384 words. Figure 10 demonstrates Depth Expansion 
using three IDT7MP2009/201 0. Any depth can be attained by 
adding additional IDT7MP2009/2010S. The IDT7MP2009/ 
201 0 operate in the Depth Expansion configuration when the 
following conditions are met: 

1 . The first devicemust be designated by grounding the 
FIRST LOAD (FL) control input. 

2. All other devices must have FL in the high state. 

3. The EXPANSION OUT (XO)_pin of each device must be 
tied to the EXPANSION IN (XI) pin of the next device. 


(See Figure 10.) 

4. Externaljogic is needed to generate a composite FULL 
FLAG (FF) and EMPTY FLAG (EF). This requires Uie 

logical AN Ding of all EFs and logical ANDing of all FFs 

(i.e. all must be set to generate the correct composite FF 
or EF). (See Figure 10.) 

COMPOUND EXPANSION MODE 

The two expansion techniques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 11). 

BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of READ and WRITE opera- 
tions) can be achieved by pairing IDT7MP2005/2011S as 
shown in Figure 1 2. Care must be taken to assure Uiat the ap- 
propriate flag is monitored_by each system (i.e. FF is moni- 
tored on the device where W is used; EF is monitored on the 
device where R is used). Both Depth Expansion and Width 
Expansion may be used in this mode. 

DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted with the 
IDT7MP2009/201 0: a read flow-through mode and write flow- 
through mode. For the read flow-through mode (Figure 13), 
the FIFO permits a reading of a single word of data immedi- 
ately after writing one word of data into the completely empty 
FIFO. 

In the write flow-through mode (Figure 14), the FIFO 
permits a writing of a single word of data immediately after 
reading one word of data from a completely full FIFO. 


EXPANSION OUT (XI) 
WRITE (W) 


DATAin 


IN /(D) 


FULL FLAG (FF) 


RESET (H3) 


EXPANSION IN (XI) 


n 



JR) READ 



IDT 

7MP2009/ 


7MP2010 

(EF) EMPTY FLAG 


(FL)FIRST LOAD 

— 

"a 
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Figure 8. Block Diagram of Single IDT7MP2009/7MP2010 FIFO 
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IDT7MP2009/2010 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 



NOTE: 

1 . Flag detection is accomplished by monitoring the FF and FF signals on either (any) device used in the width expansion configuration. Do not connect any 
output control signals together. 

Figure 9. Block Diagram of 32,768/16,384 x 36 FIFO Memory Used in Width Expansion Mode 


TRUTH TABLES 
TABLE I— RESET 

Single Device Configuration/Width Expansion Mode 


Mode 

j Inputs 

j Internal Status 

Outputs ! 

E5 

XI 

Read Pointer 

Write Pointer 

FF 

FF 

Reset 

0 

0 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

0 

Increment* 1 * 

Increment* 1 * 

X 

X 


NOTE: 2709 tbi os 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

FF 

FF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

i 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: 2709 tbi 09 

1 . XTis connected to X(5 of previous device. See Figure 1 0. 

2. E3 = Reset Input, FC = First Load, FF = Empty Flag Output, FF = Flag Full Output, XT= Expansion Input. 
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IDT7MP2009/2010 

32K/16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 



Figure 10. Block Diagram of 93,304/49,152 x 18 FIFO Memory (Depth Expansion) 


R, W, RS 


Qo — Q17 Ql 8 — Q35 


IQ) — 017 


018 — Q35 


Q(N-17) — QN 


7MP2009 


7Mf ) Z009 


7MP2009 

7MP2010 


7MP2010 


7MP2010 

DEPTH 


DEPTH 

• O • • ► 

DEPTH 

EXPANSION 


EXPANSION 


EXPANSION 

BLOCK 


BLOCK 


BLOCK 


I Tdo-Pi? 


Q(N-17) — QN 


Do — D n 


Dl8 — Dn 


Pis— D 35 

D36 — DN 0 00 0 0(N — 17) — DN 




D(N-1 7) — DN 


Figure 11. Compound FIFO Expansion 


NOTES: 

1. For depth expansion block see DEPTH EXPANSION Section and Figure 10. 

2. For Flag detection see WIDTH EXPANSION Section and Figure 9. 




8.15 


11 










IDT7MP2009/2010 

32K /16K x 18 CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 



Figure 12. Bidirectional FIFO Mode 




DATA in 

/ 

\ 



W 

R 

\ 7 

7 
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7^ 

EF 


7 
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◄ 

/ \ 
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Figure 13. Read Data Flow-Through Mode 



Figure 14. Write Data Flow-Through Mode 
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COMMERCIAL TEMPERATURE RANGE 


Blank Commercial (0°C to+70°C) 

Z FR-4 ZIP (Zig-zag In-line Package) 


20 

25 

30 

35 

40 

50 

60 

70 


~\ 

Speed in Nanoseconds 

J 


S Standard Power 


7MP2009 32K x 1 8 FIFO Module 

7MP201 0 1 6K x 1 8 FIFO Module 
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1024K X 1 IDT7MC4001 

!|! dt) 


CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• High-density separate I/O, 1 megabit CMOS static RAM 
module 

• Fast access times: 35ns (max.) 

• Surface mounted LCC components mounted on a 
co-fired ceramic substrate 

• Available in low profile 30-pin ceramic SIP (Single 
In-line Package) 

• Low power consumption 

• Single 5V(±10%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7MC4001 is a 1024K x 1 high-speed static RAM 
module with separate I/O. The module is constructed on a co- 
fired ceramic substrate using four 256K x 1 static RAMs in 
surface mount packages. Extremely fast speeds can be 
achieved by using RAMs fabricated in IDTs high-perform- 
ance, high-reliability CEMOS™ technology. 

The IDT7MC family of ceramic SIPs offers the optimum in 
packing density and profile height. The IDT7MC4001 is 
offered in a 30-pin ceramic SIP (Single In-line Package). At 
only 420 mils high, this low profile package is ideal for systems 
with minimal board spacing. 

The IDT7MC4001 is available with maximum access times 
as fast as 35ns, with maximum power consumption of 1.35 
watts. The module also offers a full standby mode of 330mW 
(max.). 

All inputs and outputs of the I DT7MC4001 are TTL-compat- 
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for 
operation. 


FUNCTIONAL BLOCK DIAGRAM 





WE CS 

A A 

WE CS 

A A 

WE CS 

A A 

WE CS 

A A 

ADDRESS 44* 

256K x 1 
RAM 

256K x 1 
RAM 

256K X 1 
RAM 

256K x 1 
RAM 



l t~ 

DATA 

IN 

1 

DATA 

OUT 
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CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE AUGUST 1990 

01990 Integrated Device Technology, Inc. 8.16 


DSC-7003/2 

1 










IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 ) 



2710 drw 02 


SIP 

FRONT VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing M35 in the 
packaging section. 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbias 

TemperatureUnder Bias 

-55 to +125 

°C 

Tstg 

Storage Temperature 

-55 to +125 

°C , 

lout 

DC Output Current 

50 

mA 


NOTE: 2710 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE* 1 ) (Ta = +25°C, t - 1.0MHz) 


Symbol 

Test 

Conditions 

Typ. 

Unit 

ClN 

Input Capacitance 

VlN - ov 

35 

PF 

Com 

Output Capacitance 

Vout «■ 0 V 

20 

PF 


NOTE: 2710 tx o< 

1 . This parameter is guaranteed by design but not tostod. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

_ 

6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2710IW05 

1 . Vil = -3.0V for pulse width less than 20ns. 


PIN NAMES 


A 0 -A 17 

Address 

DATAin 

Data Input 

DATAout 

Data Output 

CSO-3 

Chip Select 

WEO-3 

Write Enable 

Vcc 

Power 

GND 

Ground 


2710 fol 01 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


2710tbl06 



TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

HighZ 

Standby 

Read 

L 

H 

Dout 

Active 

Write 

L 

L 

HighZ 

Active 


2710 tbl 02 
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IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage Current 

Vcc - Max., Vin - GND to Vcc 

— 

20 

pA 

|lLO| 

Output Leakage Current 

Vcc - Max. 

CS - Vih, Vout - GND to Vcc 

— 

20 

pA 

Icci 

Operating Power Supply Current 

f - 0, CS - Vn, Vcc - Max., 
Output Open 

— 

225 

mA 

ICC2 

Dynamic Operating Current 

Vcc - Max., CS - Vil, 
f « fMAX, Output Open 

— 

245 

mA 

ISB 

Standby Power Supply Current 

CS £ Vih or TTL Level, 

Vcc - Max., Wmax, Output Open 

— 

180 

mA 

ISB1 

Full Standby Power Supply 
Current 

CS > Vhc, Vin > Vhc or < Vlc 

Vcs - Max., Output Open 

— 

60 

mA 

VOL 

Output Low Voltage 

Vcc - Min., Iol - 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc - Min., lOH - -4mA 

2.4 

— 

V 


2710 tbl 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2710 tbl 08 


+5V 


480ft 


DATAout- 


255ft < 30pF* 


rn 


+5V 


480ft 


DATAout — 
255ft 



r/7 2710drw03 


Figure 1. Output Load 


Figure 2. Output Load 
(for tCLZ, tcHZ, tow, and twHz) 


‘Induding scope and jig. 
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IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 



Parameters 

IDT7MC4001 S35 

IDT7MC4001 S45 

IDT7MC4001 S55 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

35 

— 

45 

— 

55 

— 

mm 

tAA 

Address Access Time 

— 

35 

— 

45 

— 

55 

H 

tACS 

Chip Select Access Time 

— 

35 

— 

45 

— 

55 


tCLZ (1) 

Chip Select to Output in Low Z 

10 

— 

10 

— 

10 

— 


tCHZ (1) 

Chip Deselect to Output in Hiqh Z 

— 

25 

— 

35 

— 

45 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

mm 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 


tPD (1) 

Chip Deselect to Power Down Time 

— 

35 

— 

45 

— 

55 


Write Cycle | 

twc 

Write Cycle Time 

35 

— 

45 

— 

55 

— 

m 

tew 

Chip Selection to End of Write 

30 

— 

40 

— 

50 

— 


tAW 

Address Valid to End of Write 

30 

— 

40 

— 

50 

— 


tAS 

Address Set-up Time 

5 

— 

5 

— 

5 

— 


tWP 

Write Pulse Width 

25 

— 

35 

— ■ 

45 

— 

m 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

__ 

HS 

tWHZ (1) 

Write Enable to Ouput in High Z 

— 

25 

— 

30 

— 

40 

HU 

tDW 

Data Valid to End of Write 

20 

— 

25 

_ 

35 

— 


tDH 

Data Hold from Write Time 

5 

— 

5 

— 

5 

— 


tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

EM 


NOTE: 2710 tbi 09 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2) 


ADDRESS 




-tRC ■ 


X 


t AA 


I* 1 OH 

\ J 

k “"tOH— * 


DATA out y 


K DATA VALID y 

c 


2710drw05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3) 



NOTES: 

1 . WE is high for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 0 ' 2> 3 - 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 ' 2 ' 3 ' 5) 



NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CSand a low WE. 

3. tWR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. During_this period, I/O pins are in the output state and inputs signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transitions, the outputs remain in a high impedance state. 

6. Transition is measured ±500mV from steady state. This parameter is graranteed by design, but not tested. 
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IDT7MC4001 

1024K x 1 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 





Integrated Device Technology, toe. 


256K X 4 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7M4042 


FEATURES: 

• High density 1 megabit CMOS static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
256K x 4 with output enable static RAMs 

• Fast access time 

— Commercial: 30ns (max.) 

— Military: 35ns (max.) 

• Surface mounted leadless chip carriers on an 28-pin 400 
mil ceramic DIP substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Modules available with semiconductor components 
compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7M4042 is a (256K x 4 with output enable) static 
RAM module constructed on a co-fired ceramic substrate 
using four (64K x 4) static RAMs and an IDT74FCT139 
decoder in leadless chip carriers. Extremely fast speeds can 
be achieved using 256K static RAMs and logic fabricated in 
IDT’s high performance, high-reliability CEMOS™ technol- 
ogy. The I DT7M4042 is available with access times as fast as 
30ns commercial and 35ns military with minimal power con- 
sumption. 

The IDT7M4042 is packaged in a 28-pin ceramic DIP. This 
results in a package 1 .6 inches long, 400 mils wide and only 
280 mils thick. 

All inputs and outputs of the IDT7M4042 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation. 

All IDT7M4042 military module semiconductor compo- 
nents are compliant to the latest revision of MIL-STD-883, 
Class B, making them ideally suited for applications demand- 
ing the highest levels of performance and reliability. 


PIN CONFIGURATION* 1 * 



NOTE: 

1. For module dimensions, please refer to module drawing M2 in the 
packaging section. 


FUNCTIONAL BLOCK DIAGRAM 



PIN NAMES 


1/01-4 

Data Inputs/Outputs 

AO-17 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 
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IDT7M4042 

256K x 4 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

Unit j 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +1 35 

■ 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

1 

loirr 

DC Output 

Current 

50 

50 

mA 


NOTE: 2670 4)1 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damago to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to + 1 25°C or 0°C to +70°C) 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


E3 


mm 

Vcc 

Supply Voltage 


gjgil 

ESI 

mm 

GND 

Supply Voltage 

0 

0 

0 

mm 

VlH 

Input High Voltage 

warn 

— 

■iff 

mm 

VlL 

Input Low Voltage 

EES 

— 

ESI 

mm 


NOTE: 2670 tbl 03 

1. Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

In 

Input Leakage 

Vcc *= Max. 

Vin = GND to Vcc 

— 

40 

uA 

ILO 

Output Leakage 

Vcc - Max. 

— 

40 

uA 



CS - Vih, Vour - GND to Vcc 




VOL 

Output Low Voltage 

Vcc = Min. Iol = 8mA 

— 

0.4 

V 


Vcc = Min. Iol = 1 0mA 

— 

0.5 

V 

VOH 

Output High Voltage 

Vcc = Min. Ioh = -4mA 

2.4 

— 

V 
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Symbol 

Parameter 

Test Conditions 

Max. 

Unit 

Icc 

Dynamic Operating Current 

Vcc = Max. CS = Vil 
f = fMAX; Outputs Open 

320 

mA 

ISB 

Standby Supply Current 

Vcc = Max. CS = Vih 
f = fMAX; Outputs Open 

148 

mA 

ISB1 

Full Standby Supply Current 

CS > VCC -0.2V 

VlN > Vcc -0.2V or < 0.2V 

122 

mA 


26701M06 


TRUTH TABLE 


Mode 

csxx 

wi 

Output 

Power 

Standby 

H 

X 

High Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

High Z 

Active 
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CAPACITANCE ? 1 \ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

EES 

12231 

CinO) 

Input Capacitance 

< 

z 

n 

o 

< 

mm 

■a 

ClN(2> 

Input Capacitance 
(CS, A16-17) 

VlN = OV 

10 

PF 

Cout 

Output Capacitance 

VOUT = 0 V 

mm 

wm 


1 . This parameter guaranteed by design, but not tested. 
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IDT7M4042 

256K x 4 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 


Symbol 

Parameters 

7M4042S30 
Min. Max. 

7M4042S35 
Min. Max. 

7M4042S45 
Min. Max. 

7M4042S55 
Min. Max. 

7M4042S65 
Min. Max. 

7M4042S80 
Min. Max. 

Unit 

Read Cycle 



tCLZ (1) Chip Select to Output in 
Low Z 


tOE Output Enable to Output Valid I — 


tOLZ (1) Output Enable to Output in 
Low Z 



tPU (,) Chip Select to Power-Up 
Time 


tPD (1) Chip Deselect to Power- 
Down Time 


Write Cycle 


twc 


tew Chip Select to End of Write 


Address Valid to End of Write 


tAS Address Set-up Time 


twp Write Pulse Width 


tWHZ (1) Write Enable to Output in 
High Z 


Data to Write Time Overla 


tDH Data Hold from Write Time 


tow (1) Output Active from End of 
Write 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 

AC TEST CONDITIONS 


30 — 

35 — 

— 30 

— 35 

— 30 

— 35 

5 — 

5 — 

— 12 

— 15 

5 — 

5 — 

— 18 

— 21 

— 10 

— 13 

3 — 

3 — 

0 — 

0 — 

— 30 

— 35 


30 — 

35 — 

30 — 

30 — 

30 — 

30 — 

0 — 

0 — 

20 — 

22 — 

0 — 

0 — 

— 13 

— 13 

15 — 

17 — 

0 — 

0 — 

5 — 

5 — 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 



65 

— 

— 

65 

— 

65 

5 — 

— 

37 

5 

— 

— 

33 

— 

20 

3 

— 

0 

— 

— 

65 


80 ns 


80 ns 



45 

— 

55 

— 

65 

— 

80 

— 

ns 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

0 

— 

0 

— 

Iq -J 

0 

— 

ns 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

0 

— 

2 

— 

2 

— 

2 

— 

ns 

— 

15 

— 

20 

— 

25 

— 

30 

ns 

22 

— 

27 

— 

32 

— 

40 

— 

ns 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


DATAout- 

2550 



480Q 


< 4800 

30pF* 

DATAout —r — 
255D< 

j 5pF* 


Figure 1. Output Load 


Figure 2. Output Load 


(for tCLZ, tOLZ, tCHZ, tOHZ, 
tOW, tWHZ) 


* Including scope and jig. 
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IDT7M4042 

256K x 4 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 2 > 4 ) 



— i t RC 


ADDRESS ) 

< > 

< 





■-« tOH 


tOH 


DATA OUT ) 

<xx> 

< 5 

c 



2670 

drw 05 


TIMING WAVEFORM OF READ CYCLE NO. 3 3 « 4 ) 



NOTES: 

1 WE- is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 
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IDT7M4042 

256K x 4 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) (1 * 2 > 3 * 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) (1) 2> 3 ’ 5) 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (tew or twp) of a low CS and a low WE. 

3 twR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During_this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of iwp or (tWHZ + tow) to allow the I/O drivers to turn off and 
data to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified twp. 
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IDT7M4042 

256K x 4 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX A 
Device Type Power 


999 A 
Speed Package 


A 

Process/ 

Temperature 

Range 


. BLANK 
B 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 
Semiconductor Components 
Compliant to MIL-STD-883, Class B 


-| C Sidebraze DIP (Dual In-line Package) 


30 (Commercial Only) 

35 

45 

- 5 g > Speed in Nanoseconds 

65 

80 J 

^ S Standard Power 

-j 7M4042 256K x 4 CMOS Static RAM Module 


Z670 drw 10 
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Integrated Device Technology, Inc. 


64K x 8 
64K x 9 

CMOS STATIC RAM MODULE 


IDT7M812 

IDT7M912 


FEATURES: 

• High-density 51 2K CMOS static RAM module 

• 64K x 8 (IDT7M812) or 64K x 9 (IDT7M912) configuration 

• Fast access times 

— Military: 25ns (max.) 

— Commercial: 15ns (max.) 

• Low power consumption 

— Active: 2.4W (typ. in 64K x 8 organization) 

— Standby: 240pW (typ. in 64K x 8 organization) 

• Available in 40-pin, 600 mil center sidebraze DIP 

• Single 5V (±10%) power supply 

• Dual Vcc and GND pins for maximum noise immunity 

• Inputs and outputs directly TTL- compatible 


DESCRIPTION: 

The IDT7M812/IDT7M912 are 51 2K high-speed CMOS 
static RAMs constructed on a multi-layered co-fired ceramic 
substrate using 8 IDT71 87 (64K x 1 ) static RAMs (IDT7M81 2) 
or 9 IDT7187 static RAMs (IDT7M912) in leadless chip carri- 
ers. Extremely high speeds can be achieved by the use of 
IDT7187s fabricated in IDT’s high-performance, high-reliabil- 
ity technology, CEMOS™ . 

The IDT7M812/IDT7M912 are available with maximum 
access times as fast as 15ns commercial and 25ns military 
temperature ranges, with maximum operating power con- 
sumption of only 8.9W(IDT7M912, 25ns, 64Kx9option). The 
module also offers a standby power mode of 3.2W (max.) and 
a full standby mode of 1 .2W (max.). 

The IDT7M812/IDT7M912 are offered in a high-density 
40-pin, 600 mil center sidebraze DIP to take full advantage of 
the compact IDT71 87s in leadless chip carriers. The IDT7M91 2 
(64 K x 9) option can provide more flexibility in system 
application for error detection, parity bit, etc. 

All inputs and outputs of the IDT7M812/IDT7M912 are 
TTL-compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All IDT military module semiconductor components are 
compliant to the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION (1 > 2) 


GND 

Ao 

Ai 

A2 

A3 

A 4 

A5 

A6 

A? 

Do 

Di 

D 2 

d 3 

D4 

Ds 

De 

D? 

Ds/NC (1) 

WE 

GND 


2672 drw 01 

TOP VIEW 
DIP 



Vcc 

Al5 

Al4 

Al3 

Al2 

A 11 

A 10 

Ag 

As 

Yo 

Y 1 

Y 2 

y 3 

Y 4 
Ys 
Ys 

Y 7 

Ys/NC (1) 

C3 

Vcc 


NOTES: 

1. For the IDT7M912 (64K x 9 version)Pin 18 and Pin 23 are D8 and Y8 
respectively. For the IDT7M812 (64K x 8 version), these pins are No 
Connects. 

2. For module dimensions, please refer to drawing M9 and M10 in the 
packaging section. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

— 55°C to +125°C 

OV 

5.0V ± 10% 

Commerical 

0°C to +70°C 

ov 

5.0V ± 10% 


2672 to! 02 


PIN NAMES 


Ao— Ais 

Address 

Do-D8 

Data Input 

Yo-Y8 

Data Output 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 

NC 

No Connect 
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TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

High Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

High Z 

Active 


26721b! 06 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 

°c 

IOUT 

DC Output Current 

50 

50 

mA 


NOTE: 2672 lb! 01 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

| Min. 

CEB 

Max. 

irai 

Vcc 

Supply Voltage 

mm 

5.0 

5.5 

KM 

GND 

Supply Voltage 

0 

0 

0 

■1 

VlH 

Input High Voltage 

2.2 

— 

6.0 

1 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

n 


NOTE: 2672 tbl 03 


1 . Vil = -3.0V for pulse width less than 20ns. 


CAPACITANCE^ (Ta = +25°C, f = 1 0MHz) 


Symbol 

Parameter 

Conditions 

7M812<’> 



ClN(D) 

Input Capacitance 
(Data) 

> 

o 

II 

z 

> 

12 

12 

PF 

ClN(A) 

Input Capacitance 
(Address) 

ViN = ov 

72 

80 

pF 

ClN(C) 

Input Capacitance 
(CS, WE) 

> 

o 

II 

z 

> 

72 

80 

PF 

COUT 

Output 

Capacitance 

VOUT = 0V 

12 

12 

PF 


NOTES: 2672 tbl 07 

1 . This parameter is guaranteed by design but not tested. 

2. Maximum rated values 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, TA = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

IlLlI 

Input Leakage (Address & Control) 

Vcc = Max.; Vin =GND to Vcc 

— 

40 

pA 

■mH 

Input Leakage (Data) 

Vcc = Max.; Vin =GND to Vcc 

— 

5 

pA 

||L0| 

Output Leakage 

Vcc = Max.; CS =Vih, Vout = GND to Vcc 

— 

5 

pA 

VOL 

Output Low Voltage 

Vcc = Min.; Iol = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min.; Ioh = -4mA 

ro 

— 

V 
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Symbol 

Parameter 

Test Conditions 

IDT7M812 

IDT7M912 

Unit 



Max.< 3 > 

Max.< 2 > 




pweb 

Icci 

Operating Current 

f = 0; CS = VlL 

Vcc = Max.; Output Open 

— 

520 

1080 

1120 

— 

580 

1215 

1260 

mA 

ICC2 

Dynamic Operating 
Current 

Vcc = Max.; CS = Vil; f = fMAX 
Output Open 

— 

520 

1440 

1400 

— 

580 

1620 

1575 

mA 

ISB 

Standby Supply 
Current 

CS > Vih, Vcc = Max. 

< = (max, Outputs Open 

— 

280 

520 

520 

— 

310 

585 

585 

mA 

ISB1 

Full Standby 

Supply Current 

CS > Vcc - 0.2V; 

Vin > Vcc - 0.2V or < 0.2V 

— 

0.1 

200 

200 

■ 

H 

225 

225 

mA 


NOTES: 2672 tbl 04 

1. Vcc = 5.0V, Ta = +25°C. 

2. tAA = 20, 25, 30, 35, 45, 55, 65ns. 

3. tAA = 15ns. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 and 3 
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+5V 


+5V 


480n 


480S2 


DATAour- 


255Q < dp 30pF* 


DATAoift- 


2550 < 5pF 


/77 

Figure 1. Output Load 


Figure 2. Output Load 
(for tOHZ, toLZ, tWHZ, and tow) 


* Including scope and jig. 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, Ta = -55°C to +125°C and 0° to +70°C) 


Symbol 

Parameter 

7M812S15 
7M912S15 
(Com’l. Only) 

7M812S20 
7M912S20 
(Com’l. Only) 

7M812S25 

7M912S25 

7M812S30 

7M912S30 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. Max. 

Read Cycle 

tRC 

Read Cycle Time 

15 



20 



25 



30 



ns 

tAA 

Address Access Time 



15 



20 



25 



30 

ns 

tACS 

Chip Select Access Time 



15 



20 



25 



30 

ns 

tOH 

Output Hold from Address Chanqe 

5 

— 

5 



5 



5 



ns 

tOLZ (1) 

Chip Select to Output in Low Z 

5 



5 



5 



5 



ns 

tOHZ (1) 

Chip Deselect to Output in Hiqh Z 



6 



6 



20 



25 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 



0 



0 



ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

15 



20 



25 



30 

ns 

Write Cycle 

1 ^ 

Write Cycle Time 

12 



15 



25 



30 



ns 

tew 

Chip Select to End of Write 

12 



15 



23 



28 



ns 

tAW 

Address Valid to End of Write 

12 



15 



23 



28 



ns 

tAS 

Address Set-up Time 

0 



0 



3 



3 



ns 

tWP 

Write Pulse Width 

12 



15 



20 



25 



ns 

tWR 

Write Recovery Time 

0 



0 



0 



0 



ns 

tDW 

Data to Write Time Overlap 

8 



10 



15 



20 



ns 

tDH 

Data Hold from Write Time 

0 



0 



5 



5 



ns 

tWHZ <1) 

Write Enable to Output in Hiqh Z 



6 



8 

0 

20 

0 

25 

ns 

tow <1) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Cont’d.) 

(Vcc = 5V ±10%, TA = -55°C to +125°C and 0° to +70°C) 


Symbol 

Parameter 

7M812S35 

7M912S35 

7M812S45 

7M912S45 

7M812S55 

7M912S55 

7M812S65 

7M912S65 

Unit 

Min. 

| Max. 

Min. | Max. 

Min. 

Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

35 

— 

45 

— 

55 

— 

65 

— 

ns 

tAA 

Address Access Time 

— 

35 

— 

45 

— 

55 

— 

65 

ns 

tACS 

Chip Select Access Time 

— 

35 

— 

45 

— 

55 

— 

65 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOHZ (1) 

Chip Deselect to Output in High Z 

— 

25 

— 

30 

' — 

30 

■ — 

30 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

35 

— 

35 

— 

35 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

35 

— 

45 

— 

55 

— 

65 

— 

ns 

tew 

Chip Select to End of Write 

35 

— 

40 

— 

50 

— 

55 

— 

ns 

tAW 

Address Valid to End of Write 

35 

— 

40 

— 

50 

_ 

55 

— 

ns 

tAS 

Address Set-up Time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

twp 

Write Pulse Width 

30 

— 

30 

— 

35 

__ 

40 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

_ 

ns 

tDW 

Data to Write Time Overlap 

20 

— 

25 

— 

25 

— 

30 

_ 

ns 

tDH 

Data Hold from Write Time 

5 

_ 

5 

— 

5 

— 

5 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

0 

25 

0 

30 

0 

30 

0 

35 

ns 

tow (1) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 26724)105 

1. This parameter is guaranteed by design, but not tested. 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCL 

.E NO. 1 (1)2> 

L4 I PJQ (5) |H 



ADDRESS 

< > 

< 


■* 1 AA ► 

■* 1 OH — ►) 



DATAout XXX) 

^ DATA VALID 
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TIMING WAVEFORM OF READ CYCLE NO. 2 {1 > 3) 



NOTES: 

1 . WE is high for READ cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is guaranteed by design, but not tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)* 1 ’ 2 > 3 ’ 7) 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 - 2 ’ 3 ’ 5) 



2672 drw 06 


NOTES: 

1 . WE or CS must be high during all address transactions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured +500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 





IDT7M812, IDT7M912 

64K x 8/9 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXXX XXX X 



Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) Semiconductor 

Components Compliant to 
MIL-STD-883, Class B 



7M81 2 64K x 8 CMOS Static RAM Module 

7M91 2 64K x 9 CMOS Static RAM Module 
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128KX8 

IDT8M824S 

CMOS STATIC RAM MODULE 



FEATURES: 

• High-density 1 megabit (128K x 8)CM0S static RAM 
module 

• High-speed 

— Military: 35ns (max.) 

— Commercial: 25ns (max.) 

• Low power consumption 

— Active: less than 550mW (typ.) 

— Standby: less than 20mW (typ.) 

• Offered in the JEDEC standard 32-pin, 600 mil wide 
ceramic sidebraze DIP 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT8M824S is a 128K x 8 high-speed CMOS static 
RAM constructed on a co-fired ceramic substrate using four 
32K x 8 static RAMs and a FCT139 decoder in leadless chip 
carriers. Functional equivalence to monolithic one megabit 
static RAMs is achieved by utilization of an on board decoder 
that interprets the higher order address Ai 5 and Ai6to select 
one of the four 32K x 8 RAMs. Extremely fast speeds can be 
achieved with this technique due to use of 256K static RAMs 
and the decoder fabricated in IDT’s high-performance, high- 
reliability CEMOS technology. 

The IDT8M824S is available with maximum access times 
as fast as 25ns for commercial temperature range, with 
maximum power consumption of 2.5 watts. The module offers 
a full standby mode of 440mW (max.). 

The IDT8M824S is offered in a 32-pin, 600 mil center 
sidebraze DIP, adhering to JEDEC standards for one megabit 
monolithic pinouts. 

All inputs and outputs of the IDT8M824S are TTL-compat- 
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing foroperation. 

All IDT military module semiconductor components are 
manufactured in compliance to the latest revision of MIL-STD- 
883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 


PIN CONFIGURATION W 


FUNCTIONAL BLOCK DIAGRAM 


NC h 


32 

Al6 C 

2 

31 

A14 c 

3 

30 

Al2 □ 

4 

29 

A7 c 

5 

28 

As C 

6 

27 

As c 

7 

26 

A4 □ 

8 

25 

A3 C 

9 

24 

A2 C 

10 

23 

Ai C 

11 

22 

Ao C 

12 

21 

l/Oi c 

13 

20 

1/02 C 

14 

19 

1/03 C 

15 

18 

GND C 

16 

17 


DIP 

TOP VIEW 
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1 . For module dimensions, please refer to module drawing M6 and M7 in the 
packaging section. 


PIN NAMES 

AO-16 

l/Oi-s 

CS 

Vcc 

We 

OE 

GND 


Addresses 

Data Input/Output 

Chip Select 

Power 

Write Enable 
Output Enable 
Ground 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AUGUST 1990 


©1990 Integrated Device Technology, Inc. 
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IDT8M824S 

128K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

EQ3 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 


Tbias 

Temperature 
Under Bias 
Storage 

-55 to +125 

-65 to +135 


Tstg 


-55 to +125 

-65 to +150 


lOUT 

DC Output 

Current 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 

mm 

PHI 


iron 

Vcc 

Supply Voltage 

mm 

BUM 


Ha 

GND 

Supply Voltage 

0 

0 

o 

KB 

VlH 

Input High Voltage 

warn 

— 

KT1 

KB 

VlL 

Input Low Voltage 


— 

Kxa 

KB 


1. ViL(min.)= -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = -55°C to + 125°C and 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

IDT8M824S 

Typ. (1) Max. (2) Max. (3) 

Unit 

!£B 

Input Leakage 

Current 

Vcc = Max. 

ViN = GND to Vcc 

— 

— 

20 

40 

pA 

|lLO| 

Output Leakage 
Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

— 

20 

40 

uA 

ICC 

Dynamic Operating 
Current 

Vcc = Max., CS = ViL, 
f = fMAX, Output Open 

— 

150 

450 

265 

mA 

ISB 

Standby Supply 
Current 

Vcc = MAX. CS = Vih 
f = fmax. Outputs open 

— 

10 

280 

85 

mA 

ISB1 

Full Standby 

Supply Current 

CS > Vcc -0.2V 

Vin > Vcc -0.2V or < 0.2V 

— 

10 

80 

80 

mA 

VOL 

Output Low 

Voltage 

Vcc = Min. 

Iol = 8mA 

— 

— 

0.4 

0.4 

V 

VOH 


Vcc = Min. 

Ioh = -4mA 

2.4 

— 

— 

— 

V 


nw i to. 

1. Vcc = 5V, Ta = +25°C. 

2. tAA = 25ns. 

3. tAA = 30, 35, 40, 45, 50, 60, 70, 85, 100ns. 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2656 tbl 06 


5V 


480ft 


DATAOUT— < 
255ft « 




30pF* 


Figure 1. Output Load 


DATAout 

255ft 



Figure 2. Output Load 

(for tCLZ1,2, tOLZ, tCHZ1,2, tOHZ, 

tOW, tWHZ) 


* Including scope and jig. 
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IDT8M824S 

128K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(VCC - 5V ± 1 0%, TA = -55°C to +1 25°C or 0°C to +70°C) 


8M824S25 
(Com'l. Only) 


Symbol 

Parameter 

| Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS 

Chip Select Access Time 

tCLZl ,20) 

Chip Select to Output in Low Z 

tOE 

Output Enable to Output Valid 

tOLZP) 

Output Enable to Output in Low Z 

tCHZU) 

Chip Select to Output in High Z 

tOHZU) 

Output Disable to Output in High Z 

tOH 

Output Hold from Address Change 

tPllO) 

Chip Select to Power-Up Time 

tPDO) 

Chip Deselect to Power-Down Time 


8M824S30 
(Com'l. Only) 
Min. Max. 


Write Cycle 



Write Cycle Time 


Chip Select to End of Write 


Address Valid to End of Write 


Address Set-up Time 


Write Pulse Width 


Write Recovery Time 


Write Enable to Output in High Z 


Data to Write Time Overlap 


Data Hold from Write Time 


Output Active from End of Write 



Symbol 

Parameter 

8M824S50 

Min. Max. 

8M824S60 
(Mil. Only) 
Min. Max. 

8M824S70 
(Mil. Only) 
Min. Max. 

8M824S85 
(Mil. Only) 
Min. Max. 

8M824S100 
(Mil. Only) 
Min. Max. 

Unit 

Read Cycle 



EEiM 

ism 


Read Cycle Time 


Address Access Time 


Chip Select Access Time 


tCLZi,20)| Chip Select to Output in Low Z 


Output Enable to Output Valid 


Output Enable to Output in Low Z 


Chip Select to Output in High Z 


Output Disable to Output in High Z 


Output Hold from Address Change 


Chip Select to Power-Up Time 


Chip Deselect to Power-Down Time 


Write Cycle 


Write Cycle Time 


Chip Select to End of Write 


Address Valid to End of Write 


Address Set-up Time 


Write Pulse Width 


Write Recovery Time 


Write Enable to Output in High Z 


Data to Write Time Overlap 


Data Hold from Write Time 


Output Active from End of Write 




1 . This parameter guaranteed by design but not tested. 
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IDT8M824S 

128K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 




-*• tRC ► 


ADDRESS ^ 

< > 

C 





-* tOH 


^ , OH »J 


DATAout y 


^ DATA VALID 

r 

1 
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TIMING WAVEFORM OF READ CYCLE NO. 3 (1,3 ' 4) 





DATAoirr 


■tACS- 


■ tCLZ ‘ 


<X^< 



liw I CO. 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 
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IDT8M824S 

128K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 


( 1 , 2 , 3 , 7 ) 




NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3 twn is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse (twp > tWHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required tow. 
If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT8M824S 

128K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE 


Mode 

CS 

am 


Output 

Power 

Standby 

H 

mm 

mm 

High Z 

Standby 

Read 

L 

L 

mm 

Dout 

Active 

Read 

L 

mm 

mm 

High Z 

Active 

Write 

L 

mm 

L 

Din 

Active 


CAPACITANCE (Ta = + 25 °C, f = 1 . 0 MHz) 


Symbol 

Parameter 1 * 

Conditions 

Typ. 

K221 

Unit 

ClN(D) 

Input 

Capacitance 

(data) 

< 

z 

II 

o 

< 

35 

50 

PF 

ClN(ACI) 

Input 

Capacitance 
(Ao-14, OE, WE) 

< 

2 

II 

O 

< 

35 

50 

PF 

ClN(AC2) 

Input 

Capacitance 
(Al5-16, CS) 

Vout = 0V 


14 

PF 

COUT 

Output 

Capacitance 

Vout = 0V 

35 

50 

PF 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 



IDT XXXX 

A 999 

A 

A 

Device Type 

Power Speed 

Package 

Process/ 

Temperature 

Range 


Blank 

B 


I" 

25 

30 

35 

40 

. 45 
50 
60 
70 
85 
100 

1 S 

■j 8M824 


Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 

Semiconductor Components Compliant to 
MIL-STD-883, Class B 

LCCs on a Sidebraze DIP (Dual In-line Package) 
SOICs on a Sidebraze DIP (Dual In-line Package) 

(Commercial Only) ''j 
(Commercial Only) 


V Speed in Nanoseconds 

(Military Only) 

(Military Only) 

(Military Only) 

(Military Only) 

Standard Power 


128K x 8 CMOS Static RAM Module 
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IDT8MP824S 



Integrated Device Technology, Inc. 


128K x 8 

CMOS STATIC RAM MODULE 


FEATURES: 

• High-density 1 megabit CMOS static RAM module 

• Fast access time 

— 25ns (max.) 

• Low-power consumption 

— Active: less than 500mW (typ.) 

— Standby: less than 8.8mW (typ.) 

• Cost-effective plastic surface-mounted RAM packages on 
an epoxy laminate (FR-4) substrate 

• Offered in a 30-pin SIP (Single In-line Package ) for maxi- 
mum space-saving 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 


PIN CONFIGURATION* 1 * 


DESCRIPTION: 

The IDT8MP824S is (128K x 8) high-speed CMOS static 
RAM module constructed on an epoxy laminate substrate 
using four 32K x 8 static RAMs in plastic surface mount 
packages. Functional equivalence to proposed monolithic 
one megabit static RAMs is achieved by utilization of an on- 
board decoder that interprets the higher order address Ais 
and Ai6 to select one of the four32K x 8 RAMs. Extremely fast 
speeds can be achieved with this technique due to use of 
256K static RAMs and decoder fabricated in IDT’s high- 
performance, high-reliability CEMOS™ technology. 

The IDT8MP824S is available with maximum access times 
as fast as 25ns over the commercial temperature range, with 
maximum operating power consumption of 825mW. The 
module also offers a full standby mode of 330mW (max.). 

The IDT8MP824S is offered in a 30-pin SIP (single in-line) 
package. For the 32-pin JEDEC standard DIP, refer to the 
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SIP 

BACK VIEW 


IDT8M824S module. 

All inputs and outputs of the IDT8MP824S are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation, and providing equal access and cycle times for 
ease of use. 


FUNCTIONAL BLOCK DIAGRAM 

a 0-14 — r 


I/O 1-8 
WE 
OE 


Ais - 

Al6 d 

OE - 


32K x 8 
RAM 


FCT139 

DECODER 


CS V 


P- 


! 32K x 8 
RAM 




| 32K x 8 1 
RAM 


CS 


X~ 


32K x 8 
RAM 

CS^ 


NOTE: 

1. For module dimensions, please refer to module drawing M36 in the 
packaging section. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE AUGUST 1 990 


©1990 Integrated Device Technology, Inc. 
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IDT8MP824S 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN NAMES 


AO-16 

Addresses 

l/Oi-e 

Data Input/Output 

cs 

Chip Select 

Vcc 

Power 

WE 

Write Enable 

OE 

Output Enable 

GND 

Ground 
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ABSOLUTE MAXIMUM RATINGS* 1 * RECOMMENDED DC OPERATING 

CONDITIONS 


2715 tbl 02 

NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
arid functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

IDT8MP824S 

Typ. (1) 

Max. 

Unit 

1— 

Input Leakage Current 

Vcc = Max., Vin = GND to Vcc 

— 

— 

15 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

— 

15 

pA 

Icc 

Dynamic Operating Current 

CS = Vil 

Vcc = Max., Output Open 
f = fMAX 


100 

200 

mA 

ISB 

Standby Power Supply Current 

CS> Vih 

Vcc = Max. 

Output Open 


2 

80 

mA 

ISB 1 

Full Standby Power Supply 

Current 

CS > Vue, Vin > Vhc or < Vlc 

Vcc = Max., Output Open 

— 

1.6 

60 

mA 

VOL 

Output Low Voltage 

Iol = 8mA, Vcc = Min. 

— 

— 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA, Vcc = Min. 

2.4 

— 

— 

V 
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NOTE: 

1. Vcc = 5V, Ta = +25°C 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 
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Symbol 

Parameter 

Min. 

Typ. 



Vcc 

Supply Voltage 

KOI 


5.5 

V 

GND 

Ground 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

wa 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

ma 


2715 4)103 

NOTE: 

1 . Vit (min.) = -3.0V for pulse width less than 20ns. 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

am 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

Pt 

Power Dissipation 

1.0 

w 

lOUT 

DC Output Current 

50 

mA 
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IDT8MP824S 

128K x 8 CMOS STATIC RAM MODULE 


AC TEST CONDITIONS 

In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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COMMERCIAL TEMPERATURE RANGE 
+5V +5V 



2715drw03 

Figure 1. Output Load Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, totrz, tow, 
tWHZ) 

* Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 


(VCC = 5V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameters 

8MP824S25 
Min. Max. 

8MP824S30 
Min. Max. 

8MP824S35 
Mtn. Max. 

8MP824S40 
Min. Max. 

8MP824S45 
Min. Max. 

8MP824S50 
Min. Max. 

Unit 

| READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

50 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

50 

ns 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

50 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

11 

_ 

13 

— 

25 

— 

25 

— 

30 

ns 

toiz (1) 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

15 

_ 

16 

— 

20 

— 

20 

— 

20 

— 

20 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

8 

— 

10 

— 

15 

— 20 

— 

20 

— 

20 

ns 

tOH 

Output Hold from Address Change 

5 


5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

0 

— 

ns 

B2S3HH 

Chip Deselect to Power Down Time 

| — 25 j 

| — 30 | 

— 

35 

— 40 

— 

45 

— 

50 

ns 

WRITE CYCLE 

twe 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

50 

— 

ns 

tew 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 — 

ns 

tAS 

Address Setup Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

15 — 

20 

— 

23 

— 

30 

— 

35 

— 

40 

— 

ns 

tWR 

Write Recovery Time 

0 — 

0 

— 

2 

— 

5 

— 

5 

— 

5 — 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

10 

— 

11 

— 

15 

— 

15 

— 

15 

— 20 

ns 

tDW 

Data to Write Time Overlap 

11 

— 

13 

— 

14 

— 

15 

— 

20 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

3 

— 

3 

— 

3 

— 

3 

— 

5 

— 

5 — 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 — 

ns 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT8MP824S 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 


ADDRESS 



< 1 RC ► 


5 


^ 








-tOLZ < 5 >- 


-tOE • 


CS S X SSXS M 


-tCLZ < 5 >- 


-tACS ■ 


DATA out 


ksk 


ZZZZZZZZZZZZZZZZ2 


■ t CHZ (5) - 


■ t OHZ I 5 )- 


XBf — 


TIMING WAVEFORM OF READ CYCLE NO. 2 (1 « 2 > 4) 


ADDRESS 


DATA our 



< 1 RC * 


> 

. _ _ . > 

C - . .. - 


♦ . . .J 




■* 1 OH ► 







DATA VALID.. .. X 
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TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ’ 4) 


CS 

DATA out 




JF 




|*— tCHZ (5)-* 


< > 
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NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT8MP824S 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 {1) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 * 6) 



2715drw08 


NOTES: 

1 . WE, CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a lo w CS and a low WE . 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringjhis period, I/O pins are in the output state so that the input signals of opposite phase to the output must not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 

6. 0E is continuously low (OE = Vil). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT8MP824S 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High Z 

Active 

Write 

L 

X 

L 

Din 

Active 
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CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

1BBI 

ClN 

Input Capacitance 

> 

o 

z 

> 

35 

■S3 

COUT 

Output Capacitance 

Vout = 0V 

40 

■a 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 


IDT XXXX A 999 A A 

Device Type Power Speed Package Process/ 

I I | | Temperature 

j i j ! Range 


1 Blank 

25 

30 

35 

40 

45 

50 

-) 8MP824 


Commercial (0°C to +70°C) 

FR-4 SIP (Single In-line Package) 

| Speed in Nanoseconds 

Standard Power 

128K x 8 CMOS Static RAM Module 
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128K x 8 

CMOS STATIC RAM MODULE 


IDT8MP824L 


FEATURES: 

• High-density 1 megabit CMOS static RAM module 

• Fast access time 

— 70ns (max.) 

• Low-power consumption 

— Active: less than 400mW (typ.) 

— Standby: less than 50pW (typ.) 

• Cost-effective plastic surface-mounted RAM packages on 
an epoxy laminate (FR-4) substrate 

• Offered in a 30-pin SIP (Single In-line Package) for maxi- 
mum space-savings 

• Single 5 V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT8MP824L is 128K x 8 high-speed CMOS static 
RAM constructed on an epoxy laminate substrate using four 
32K x 8 static RAMs in plastic surface mount packages. 
Functional equivalence to proposed monolithic one megabit 
static RAMs is achieved by utilization of an on-board decoder 
that interprets the higher order address Ais and Ai6 to select 
one of the four 32K x 8 RAMs. 

The IDT8MP824L is available with maximum access times 
as fast as 70ns for commercial range, with maximum power 
consumption of 660mW. The module also offers a full standby 
mode of 2.2mW (max.). 

The IDT8MP824L is offered in a 30-pin SIP (Single In-line 
Package). Forthe 32-pin JEDEC sidebrazed DIP, referto the 
IDT8M824S module. 

All inputs and outputs of the IDT8MP824L are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 


PIN CONFIGURATION* 1 * 


FUNCTIONAL BLOCK DIAGRAM 


1 

3= 

2 

2D •— i 

3 

» 

4 

) — 1 

5 

^=3 

6 

2D ■ 

7 

~D — » 

8 

D>= 

9 

— ■ 

10 

3 =» 

11 

2D - 1 

12 

ZD i 

13 

2D » 

14 

ZD 

15 

1 6 

5 s3 

17 

ZD 1 

18 

2D ■ 

19 

2D~ — ■ 

20 

2D 

21 

D> — » 

22 

2D » 

23 

2D -i 

24 

~p i 

25 

2D 1 

26 

2D= 

27 

2D 

28 

2D i 

29 

2D -» 

30 



A7 

A6 

As 

A4 

A3 

A2 

Ai 

Ao 

WE 

Vcc 

GND 

l/Oi 

I/O 2 

I/O 3 
I/O 4 

I/Os 
I/O 6 

I/O 7 

J/Oa 

CS 

OE 

A8 

A9 
Aio 
An 
A 1 2 

A 13 
A 14 
A 1 5 
A 16 



| 32K x 8 
RAM 


32Kx8| 

RAM 

CS^~ 


Al5 - 
Al6 — 

OE -d 


cs v 


FCT139 

DECODER 


PIN NAMES 


SIP 

BACK VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing M36 in the 
packaging section. 


1 32K X 8| 
RAM 


32K x 8 1 
RAM 


r-ev 


CS 


CS 


AO-16 

Addresses 

l/Oi-s 

Data Input/Output 

CS 

Chip Select 

Vcc 

Power Supply 

WE 

Write Enable 

OE 

Output Enable 

GND 

Ground 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT8MP824L 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

raj 

Tbias 

Temperature Under Bias 

-1 0 to +85 

ra 

Tstg 

Storage Temperature 

-55 to +125 

ra 

Pt 

Power Dissipation 

1.0 

w 

Iout 

DC Output Current 

50 

mA 


NOTE: 2716 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

ra 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

n 

VlH 

Input High Voltage 

2.2 

— 


V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2716 tbl 03 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2716 4)104 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

IDT8MP824L 

Typ. (1) 

Max. 

Unit 

■m 

Input Leakage Current 

Vcc = Max., Vin = GND to Vcc 

— 

— 

15 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

— 

15 

pA 

Icci 

Operating Power Supply Current 

CS < Vil 

Vcc = Max., Output Open 
f = 0 


10 

80 

mA 

ICC2 

Dynamic Operating Current 

CS< Vil 

Vcc = Max., Output Open 
f = fMAX 


80 

120 

mA 

iSB 

Standby Power Supply Current 

CS > Vih 

Vcc = Max., Output Open 

f = fMAX 


6 

12 

mA 

ISB 1 

Full Standby Power Supply 

Current 

CS > Vcc - 0.2V 

VlN > Vcc - 0.2V or < 0.2V 

— 

10 

400 

PA 

VOL 

Output Low Voltage 

Iol = 2.1mA, Vcc = Min. 

— 

— 

0.4 

V 

VOH . 

Output High Voltage 

Ioh = -1 mA, Vcc = Min. 

2.4 

— 

— 

V 


NOTE: 2716 4)105 

1. Vcc = 5V, Ta = +25°C 
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IDT8MP824L 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2716 tbl 06 


+5V 

^4800 


+5V 
1 4800 


DATA out 


2550' 


DATA out — f 

30pF* 2550 < =j= 5pF * 


S77 


S77 


2716 drw 03 

Figure 1. Output Load Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, tOHZ, tow, 
tWHZ) 


* Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

1DT8MP824L70 
Min. Max. 

IDT8MP824L85 
Min. Max. 

IDT8MP824L1 00 
Min. Max. 

Unit 

READ CYCLE 

tRC 

Read Cycle Time 

70 

— 

85 

— 

100 

— 

ns 

tAA 

Address Access Time 

— 

70 

— 

85 

— 

100 

ns 

tACS 

Chip Select Access Time 

— 

70 

— 

85 

— 

100 

ns 

tCLZ* 1 ' 

Chip Select to Output in Low Z 

io 

10 

— 

10 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

40 

— 

50 

— 

60 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tOH 

Output Hold from Address Change 

5. 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 — 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

70 

— 

85 

— 

100 

ns 

WRITE CYCLE 

two 

Write Cycle Time 

70 

— 

85 

100 

— 

ns 

tew 

Chip Select to End of Write 

65 

— 

75 

— 

90 

— 

ns 

tAW 

Address Valid to End of Write 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Setup Time 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

60 

— 

70 

— 

80 

— 

ns 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 — 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tDW 

Data to Write Time Overlap 

30 



35 



40 

— 

ns 

tDH 

Data Hold from Write Time 

5 

— 

5 

— 

5 

_ 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2716 tbl 07 


1. This parameter is guaranteed by design but not tested. 
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IDT8MP824L 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 


(i) 


ADDRESS 


OE \\\\\\^\ 


-tOE ■ 


-tOLZ 


cs 


- tCLZ < 5 >- 


-tACS ■ 


DATA out 





■» 1 RC * 



£ ? 

^ 









/7777777'Z 


7777777777777777; 


■tCHZ < 5 )- 


-tOHZ(S)- 


ZZZ2 


7^1 — 


TIMING WAVEFORM OF READ CYCLE NO. 2* 1 - 2 * 4) 



* t«c 1 


ADDRESS ^ 




L ^ 



1 ^ ^ | 


k 1 OH *\ 



i 

DA 1 A OUT } 


V DATA VALID 5 

i 


2716 drw 05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 * 3) 4) 


cs 


DATA OUT 



X 


► 


p— tCHZ < 5 )-* 

cxx> 

K _7 


2716 drw 06 


NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 


8.21 
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IDT8MP824L 

128K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 {1 > 6) 



NOTES: 

1 . WE, CS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a low CS. 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the output must not be applied. 

5. Ifjhe CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = Vn). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 



8.21 
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IDT8MP824L 

128K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2716 tbl 08 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 


ClN 

Input Capacitance 

< 

Z 

n 

o 

< 

35 

■33 

COUT 

Output Capacitance 

VOUT = 0V 

40 

■33 


NOTE: 2716 tbl 09 

1. This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 


IDT 


XXXX 


Device Type 


Power 


999 

Speed 


Package 


Process/ 



Tempc 

Ra 

rature 

ige 

— 




1 

1 


Blank 

S 

70 

85 

100 

L 

8MP824 


Commercial (0°C to +70°C) 

FR-4 SIP (Single In-line Package) 

Speed in Nanoseconds 

Low Power 

128K x 8 CMOS Static RAM Module 


2716 drw 10 































256K x 8 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7MP4034 


FEATURES: 

• High density separate I/O, 2 megabit CMOS static RAM 
module 

• Fast access time: 20ns (max.) 

• Low profile 42-pin ZIP (Zig-zag In-line Package) 

• Surface mounted plasticcomponentson an epoxy laminate 
(FR-4) substrate 

• Single 5V (+10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MP4034 is a separate I/O 2 megabit CMOS static 
RAM module constructed on an epoxy laminate (FR-4) 
substrate using 8 256K x 1 static RAMs in plastic SOJ 
packages. Availability of two chip select lines (one for each 


group of four RAM) provides nibble access and allows the user 
to configure the memory into a 256K x 8 or a 512K x 4 
organization. Extremely fast speeds can be achieved using 
256K static RAMs fabricated in IDT’s high performance, high 
reliability C EM OS™ technology. The I DT7MP4034 is available 
with access times as fast as 20ns with minimal power 
consumption. 

The 7M P family of Zl Ps, DSIPs and SIPs offersthe optimum 
in packing density and profile height. The IDT7MP4034 is 
packaged in a 42 pin FR-4 ZIP (Zig-zag In-line vertical 
Package). The memory configuration results in a package 
2.65 inches long and 0.35 inches wide. At only 0.50 inches 
high, this low profile package is ideal for high performance 
systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4034 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 


PIN CONFIGURATION* 1 * 


FUNCTIONAL BLOCK DIAGRAM 


GND 
Dl(0) 
Di(1 ) 
Dl(2) 
□1(3) 
A(0) 
A(2) 
A(4) 
A(6) 
CS(0) 
WE 
A(8) 
A(10) 
A(12) 
A(14) 
A(16) 
Dl(4) 
Dl(5) 
Dl(6) 
Dl(7) 
Vcc 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 


2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 


Vcc 

DO(0) 

DO(1) 

DO(2) 

DO(3) 

A(1 ) 

A(3) 

A(5) 

A(7) 

GND 

CS(T) 

AO) 

A(1 1 ) 

A(13) 

A(15) 

A(17) 

DO(4) 

DO(5) 

DO(6) 

DO(7) 

GND 


2745 drwOI 

ZIP 

TOP VIEW 


NOTE: 

1. For module dimensions, please refer to drawing M44 in the packaging 
section. 


CEMOS is a trademark of Integrated Device Technology, Inc. 


CSo Dl CSi Dl 
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PIN NAMES 


Dio-7 

Data Inputs 

DOo-7 

Data Outputs 

AO-17 

Addresses 

CSo-i 

Chip Selects 

We 

Write Enable 

Vcc 

Power 

GND 

Ground 


2745 tbl 01 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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DSC- 7055/- 

1 










IDT7MP4034 

256K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-10 to +85 

mm 

Tstg 

Storage Temperature 

-55 to +125 

°c 

loirr 

DC Output Current 

50 

mA 


2745 tbi 02 

NOTE: 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

mm 


PM 

Vcc 

Supply Voltage 

■a 


5.5 

V 

GND 

Ground 

0 

0 

0 

mm 

VlH 

Input High Voltage 

2.2 

— 


D 

Vil 

Input Low Voltage 


— 

0.8 

mm 


2745 tbl 03 

NOTE: 

1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

0V 

5.0V ± 1 0% 


2745 Ibl 04 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C TO +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control) 

Vcc = Max. 

Vin = GND to Vcc 

— 

40 

pA 

■m 

Input Leakage 
(Data) 

Vcc = Max. 

Vin = GND to Vcc 

— 

10 

pA 

1 Ilo| 

Output Leakage 

Vcc = Max. 

CS = VlH, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 

ICC 

Dynamic Operating Current 

CS = Vil, Output Open 

Vcc = Max., F = Fmax 

— 

1,280 

mA 

ISB 

Standby Supply Current 

CS > Vih, Vcc = Max. 

Outputs Open, F = Fmax 

— 

280 

mA 

(SB 1 

Full Standby Supply Current 

CS > Vcc - 0.2V, 

Vin > Vcc - 0.2V or < 0.2V, F = 0 

— 

240 

mA 


2745 Ibl 05 
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IDT7M P4034 

256K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1, 2 and 3 


2745 tol 06 


+5V 

^4800 


Dout 


255Q • 


-r~ 30pF ' 


+5V 

^4800 


Dout 


255D- 


=T= 5pF' 


Figure 1. Output Load 


Figure 2. Output Load 
(for tcHZ, tcLZ, tow and tWHZ) 

* Including scope and jig. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4034S20 
Min. Max. 

7MP4034S25 
Min. Max. 

7MP4034S35 
Min. Max. 

7MP4034S45 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

tCLZ (1> 

Chip Select to Output in Low Z 

3 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Deselect to Output in High Z 

— 

10 

— 

13 

— 

20 

— 

25 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

Write Cycle 

twc 

Write Cycle Time 

20 

— 

25 

— 

35 

— 

45 

— 

ns 

tew 

Chip Select to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

3 

— 

3 

— 

3 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

10 

— 

13 

— 

20 

— 

25 

ns 

tDW 

Data to Write Time Overlap 

13 

— 

15 

— 

20 

— 

25 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow (1) 

Output Active from End of Write 

0 — 

5 

— 

5 

— 

5 — 

ns 


2745 tbl 07 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MP4034 

256K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



2745 drw 04 


TIMING WAVEFORM OF READ CYCLE NO. 2 {1 > 2) 


ADDRESS 


- tRC 


X 





* tAA 

■* tOH *| 



•* tOH ► 

DATAout 

o 

< X 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3) 


cs 


DATAout 


X 


■ 1ACS 


- tCLZ (4) 




4 tCHZ (4) ► 

o 

( > 


NOTES: 

1 . WE is high for read cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 


8.22 
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IDT7MP4034 

256K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 {1 * 2 - 3) 
(WE CONTROLLED TIMING) 



2745 drw 07 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1 ’ 2 > 3 ' 4) 
(CS CONTROLLED TIMING) 



2745 drw 08 


NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (tew or twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. If the CS low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high impedance state. 

5. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
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IDT7M P4034 

256 K x 8 CMOS STATIC RAM MODULE 


TRUTH TABLE 


Mode 


Standby 


Read 


Write 



Output 


High-Z 


DATAout 


DATAin 


RING INFORMATION 

T XXXX A 999 

Device Type Pc 


Power 


Standby 


Active 


Active 



COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 


ClN(D) 

Input Capacitance 
(Data) 

< 

Z 

II 

o 

< 

15 

pF 

ClN(A) 

Input Capacitance 
(Address and Control) 

VlN = ov 

92 

pF 

COUT 

Output Capacitance 

Vout = OV 

15 

n 


Commercial (0°C to +70°C) 

FR-4 ZIP (Zig-zag In-line Package) 


J Speed in Nanoseconds 
Standard Power 
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Integrated Device Technology, Inc. 


51 2K x 8 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7M4048 

IDT7MB4048 


FEATURES: 

• High density 4 megabit (51 2K x 8) static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
512K x 8 static RAMs 

• Fast access time: 30ns (max.) 

• Low power consumption (commercial grade L version) 

— Active: 11 0mA (max.) 

— CMOS Standby: 8mA (max.) 

• Very low power version (commercial grade SCD 4591 ) 

— Data Retention: 200pA (max.) Vcc = 2V 

— CMOS Standby: 400pA (max.) 

• Surface mounted plastic packages or leadless chip 
carriers on a 32-pin, 600 mil ceramic DIP 
substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

DESCRIPTION: 

The IDT7M4048/7MB4048 is a 4 megabit (51 2K x 8) 
static RAM module constructed on a co-fired ceramic or 


FUNCTIONAL BLOCK DIAGRAM 


multilayer epoxy laminate (FR-4) substrate using four 1 
Megabit static RAMS and a decoder. The IDT7M4048/ 
7MB4048 is available with access times as fast as 30ns. For 
battery backup applications, a very low power version is 
available, offering a data retention current of 200pA. 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1 .7 inches long and 600 mils wide, 
packing 4 megabits into the JEDEC DIP footprint. The 
IDT7MB4048 likewise is packaged in a 32-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.6 
inches long and 600 mils wide. 

All inputs and outputs of the IDT7M4048 and 7MB4048 
are TTL compatible and operate from a single 5V supply. 
Fully asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for 
ease of use. All IDT military module semiconductor compo- 
nents are manufactured in compliance to the latest revision 
of MIL-STD-883 Class B, making them ideally suited for 
applications demanding the highest level of performance 
and reliability. 


PIN CONFIGURATION^ 



PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-18 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2675 tb! 01 



Vcc 

Al5 

Al7 

WE 

Al3 

A8 

A9 

Ail 

OE 

Aio 

CS 

1/07 

1/06 

1/05 

1/04 

1/03 


2675 drw 01 


NOTE: 

1 . For module dimensions, please refer to module drawing M3, M4, or M5 
(7M4048L, 7M4048S, 7MB4048S) in the packaging section. 



CEMOS Is a trademark ot Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


01990 Integrated Device Technology, Inc. 
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DSC-7047/- 
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IDT7M4048, IDT7MB4048 

512K x 8 CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE 


Mode 


5E 

WE 

Output 

Power 

Standby 

ma 

mm 

ma 

High-Z 

. Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

mm 

X 

L 

Din 

Active 


2675 tbl 09 


CAPACITANCE * 1 > (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

U23 

ClN 

Input Capacitance 

< 

Z 

o 

< 

35 

El 

ClN(C) 

Input Capacitance (CS) 

< 

z 

a 

o 

< 

8 

PF 

COUT 

Output Capacitance 

Vout = 0V 

35 

pF 


NOTE: 2675 tbl 10 

1 . This parameter is guaranteed by design, but not tested. 


ABSOLUTE MAXIMUM RATINGS (1) 



Rating 

Commercial 

Military 

PH 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 


50 

50 



NOTE: 2675 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.2 

_ 

6 

m 

Vil 

Input Low Voltage 

Eyil 

— 

0.8 

D 


NOTE: 2675 tbl 03 

1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V ± 1 0% 

Military 

-55°C to +125°C 

0V 

5 V ±1 0% 


2675 tbl 04 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V± 1 0%, TA = 0°C to +70°C and -55°C to +1 25°C) 


Symbol 

Parameter 

Test Conditions 

rM4048LxxN 

7MB4048SxxP 

7M4048SXXC 

7M4048SXXCB 





(COM’L ONLY) 

(COM'L) 

(MILITARY) 





Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

HH 

Input Leakage 

Vcc = Max., Vin = GND to Vcc 

— 

4 

— 

8 

— 

40 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CS = Vih, 

Vout = GND to Vcc 


H 

— 

8 

— 

40 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 2mA (2 *, 

Iol = 8mA <3) 

B 

0.4 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -1mA (2) , 

Ioh = -4mA (3) 

2.4 

B 

H 

B 

H 

— 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS < Vil; f = fMAX, 

Outputs Open 

— 

110 

— 

360 

— 

480 

mA 

ISB 


CS > Vih, Vcc = Max., f = fMAX, 
Outputs Open 


12 

— 

240 

— 

240 

mA 

ISB1 (1) 


CS > Vcc - 0.2V, Vin > Vcc - 0.2V 
or < 0.2V 

— 

8 

— 

40 

— 

80 

mA 


NOTES; 2675 tbl 05 

1. For low power version ISB1 = 400pA, refer to SCD4591 when ordering. For Commercial grade 7M4048L version only 

2. For Commercial grade 7M4048L version only. 

3. For 7MB4048SxxP, 7M4048SxxC, and 7M4048SxxCB versions. 
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IDT7M4048, IDT7MB4048 

512K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2675 tbl 07 


+5V 


+5V 


480ft 


DATAoltt - 


255ft < ZZ 30pF 


/77 

Figure 1. Output Load 


480ft 


DATAout • 


255ft 


-F 5pF 


Including scope and jig 


Figure 2. Output Load 
(for tOLZ, tcHZ, tOHZ, twHZ, tow and tciz) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 


■ 

Parameter 

7M4048S30C 

7MB4048S30P 

7M4048S35C 

7MB4048S35P 

7M4048S40C 

7M4048S40CB 

7MB4048S40P 

7M4048S45C 

7M4048S45CB 

7MB4048S45P 

7M4048S50C 

7M4048S50CB 

7MB4048SS0P 

Unit 

iTTfflW 

irera 

EJJQI 

BA BIB 


usai 

BAIIIM 

BAfTlI 

BAIIilB 

[233 

Read Cycle 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

50 

- 


tAA 

Address Access Time 

— 

30 

— 

35 

— 

40 

— 

45 

— 


KB; 

tACS 

Chip Select Access Time 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ESI 

HI 

tOE 

Output Enable to Output Valid 

— 

11 

— 

15 

— 

20 

— 

25 

— 



tOHZ (1) 

Output Disable to Output in High Z 

— 

10 

— 

15 

— 

20 

— 

20 

— 



E2SUI 

Output Enable to Output in Low Z 

2 

— 

2 

— 

5 

— 

5 

— 

5 

— 



Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

1291 

tCHZ (1) 

Chip Deselect to Output in High Z 

— 

16 

— 

20 

— 

20 

— 

20 

— 



tOH 

Output Hold from Address Change 

3 

— 

3 

— 

5 

— 

5 

— 

5 

— 


tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

o 

— 

0 

— 

0 

— 

nui 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ES 

ES 

Write Cycle 

two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

50 

— 


twp 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 


tAW 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 


tew 

Chip Select to End of Write 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 


tDS 

Data Set-up Time 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 


tDH 

Data Hold Time 

3 

— 

3 

— 

3 

— 

5 

— 

5 

— 

B 

tWR 

Write Recovery Time 

3 

— 

3 

— 

5 

— 

5 

— 

5 

— 

B 

tWHZ (1) 

Write Enable to Output in High Z 

— 

11 

— 

15 

— 

15 

— 

15 

— 

E9 


tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

I 


2675 tbl 06 


NOTE: 

1. This parameter is guaranteed by design, but not tested. 
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IDT7M4048, IDT7MB4048 

512K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol | 

1 Parameter 

Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS 

Chip Select Access Time 

tOE 

Output Enable to Output Valid 

tOHZ (1) 

Output Disable to Output in High Z 

tOLZ (1) 

Output Enable to Output in Low Z 

tCLZ (1) 

Chip Select to Output in Low Z 

tCHZ (1) 

Chip Deselect to Output in High Z 

tOH 

Output Hold from Address Change 

tPU (1) 

Chip Select to Power-Up Time 

tPD (1) 

Chip Deselect to Power-Down Time 

Write Cycle 

twc 

Write Cycle Time 

tWP 

Write Pulse Width 

tAS 

Address Set-up Time 

tA\V 

Address Valid to End of Write 

tew 

Chip Select to End of Write 

tDS 

Data Set-up Time 

tDH 

Data Hold Time 

tWR 

Write Recovery Time 

tWHZ (1) 

Write Enable to Output in High Z 

tow <1) 

Output Active from End of Write 


7M4048S60C 

7M4048S60CB 

7MB4048S60P 

7M4048S70C 

7M4048S70CB 

7M4048L70N 

7M4048S85C 

7M4048S85CB 

7M4048L85N 

7M4048S100C 

7M4048S100CB 

7M4048L100N 





NOTE: 

1 . This parameter is guaranteed by design, but not tested. 


DATA RETENTION CHARACTERISTICS 0 ’ 4) 

(TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CS > Vcc - 0.2V 

Vin < Vcc - 0.2V or 

VlN > 0.2V 

— 

200 

pA 

tCDR (3) 

Chip Deselect to Data Retention Time 

0 

— 

ns 

tR< 3 > 

Operation Recovery Time 

tRC (2) 

— 

ns 


NOTES: 2675 tbi 09 

1. Vcc = 2V. Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed by design, but not tested. 

4. This option is only offered when ordering to 7M4048LxxN SCD4591. 









































































































































































IDT7M4048, IDT7MB4048 

512K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 



TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ’ 2 ’ 4) 


ADDRESS 


DATA out 



■* tRC * 

< i 

/ 

\ 


4 t AA 

4 tOH J 



4 tOH ►! 


>1 

^XXX> 

< > 

\ 2675 drw 05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 * 3 ’ 4) 

cs- 






-tCLZ 


( 5 ). 


tACS- 


DATAout 



* 


4 tCHZ (5) *| 

^X> 

< > 


NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. 5E = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 
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IDT7M4048, IDT7MB4048 

51 2K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 0 ’ 2 ’ 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 ’ 2 ’ 3 ’ 5) 



NOTES: 

1 . WE or £5 must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low £5 and a low WE. 

3. twR is measured from the earlier of £S or WE going high to the end of write cycle. 

4. Duringthis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the £5 low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > tWHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If 5E is high during a Wt controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7M4048, IDT7MB4048 

512K x 8 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX A 999 A 


A SCD XXXX 


Device 

Type 


Power Speed 


Package Process/ 

I Temperature 
Range 


Special 

Processing 



Very Low Power Version 
(commercial only) 


Blank Commercial (0°C to +70°C) 

B Military (-55 C C to +125°C) 


P SOs mounted on an FR-4 DIP (Dual In-line Package) 

N SOs mounted on a Sidebrazed DIP (Dual In-line Package) 

C LCCs mounted on a Sidebrazed DIP (Dual In-line Package) 


30 

35 

40 

45 

50 

60 

70 

85 

100 

120 

|L 

S 




/• Speed in Nanoseconds 


Low Power 
Standard Power 


7M4048 512K x 8 Static RAM Module (ceramic substrate) 

‘ 7MB4048 512K x 8 Static RAM Module (FR-4 substrate) 


2675 *w 09 
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FEATURES: 

• High-density 4 megabit CMOS static RAM module 

• Fast access times 

— 30ns (max.) 

• Cost effective plastic surface mount RAM packages on a 
epoxy laminate (FR-4) substrate 

• Available in 36-pin SIP (Single In-line Package) 

• Low power consumption 

— Dynamic: 2.6W (max.) 

— Full standby: 1 ,9W (max.) 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7MP4008 is a 512K x 8 high-speed CMOS static 
RAM module constructed on an epoxy laminate surface using 
sixteen 32K x 8 static RAMs in plastic surface mount packages. 
Extremely fast speeds can be achieved with this technique 
due to the use of 256K static RAMs fabricated in IDT’s high- 
performance, high-reliability CEMOS™ technology. 

The IDT7MP family of surface-mounted SIP modules is a 
cost-effective solution allowing for very high packing density 
and the IDT7MP4008 is offered in a 36-pin SIP. The 
IDT7MP4008 can be stacked on 300 mil centers, yielding 
greaterthan 1 2 megabits of RAM in less than 5 square inches 
of board space. 

The IDT7MP4008 is available with minimum access times 
as fast as 30ns over the commercial temperature range with 
maximum powerconsumption of 2.6watts. The IDT7MP4008 
also offers a full standby mode of 1.9W (max.). 

All inputs and outputs of the IDT7MP4008 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MP4008S 

512K x 0 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 * FUNCTIONAL BLOCK DIAGRAM 



SIP 2658 drw 01 

BACK VIEW 


NOTE: 

1. For module dimensions, please refer to module drawing M37 in the 
packaging section. 
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IDT7MP4008S 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED DC OPERATING CONDITIONS 


2658 tbl 03 

NOTE: 

1. Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


2658 tbl 04 


Symbol 

Parameter 

Test Conditions 

Min. 

IDT7MP4008S 

Max. (2) 

Max.* 3 ' 

Unit 

n 

Input Leakage Current* 1 ' 

Vcc = Max.;ViN =GNDtoVcc 

— 

80 

80 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih , Vout = GND to Vcc 

— 

80 

80 

pA 

ICC 

Dynamic Operating Current 

CS= Vil 

Vcc = Max. Output Open 
f = fMAX 

" 

550 

500 

mA 

ISB 

Standby Power Supply Current 

CS > Vih or (TTL Level) 

Vcc = Max., f = fMAX 

Outputs Open 


480 

350 

mA 

ISB 1 

Full Standby Power Supply Current 

CS > Vhc, Vin > Vhc or < Vlc 

Vcs = Max., Output Open 

— 

285 

285 

mA 

VOL 

Output Low Voltage 

Iol = 8mA, Vcc = Min. 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA, Vcc = Min. 

2.4 

— 

— 

V 


2658 tbl 05 


NOTES: 

1. |lu| for Ai5-Ai6and CS = 400 pA (max.). 

2. tAA = 30ns. 

3. tAA = 35, 45, 55, 70ns. 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

rffi 

Vcc 

Supply Voltage 

mm 

5.0 

5.5 

ra 

GND 

Supply Voltage 

0 

0 

0 

o 

Vih 

Input High Voltage 

2.2 

— 

■39 

D 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

n 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

m 

Tbias 

Temperature Under Bias 

-10 to +85 

mm 

Tstg 

Storage Temperature 

-55 to +125 

°C 

lOUT 

DC Output Current 

50 

mA 


2658 tbl 02 

NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXI MU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 
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IDT7MP4008S 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2653 tbl 06 


+5V 


DATAout - 


255Q " 


> -t- 

> 

m 


+5V 


4800 

DAT Am it m 

> 4800 

30pF* 

L/n 1 nlAJ I f 

2550 S 

5pF* 


l 


Figure 1. Output Load 


Figure 2. Output Load 

(for tCLZ1,2, tOLZ, tCHZ1,2, tOHZ, 
tow, tWHZ) 


'Including scope and jig. 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to +70°C) 




7MP4008S30 

7MP408S35 

7MP4008S45 

7MP4008S55 

7MP4008S70 

■ 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

| Read Cycle 

tnc 

Read Cycle Time 

30 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tAA 

Address Access Time 

— 

30 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tACS 

Chip Select Access Time 

— 

30 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tCLZ 01 

Chip Select to Output in Low Z 

5 

5 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enables to Output Valid 

— 

13 

— 

15 

— 

20 

— 

25 

— 

30 

ns 

t0LZ (1) 

Output Enable to Output in Low Z 

5 

- 

5 

- 

0 

- 

0 

- 

0 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

- 

20 

- 

21 

- 

25 

- 

30 

- 

35 

ns 

tOHZ (,) 

Output Disable to Output in High Z 

- 

11 

— 13 

- 

25 

— 

25 

- 

30 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

30 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tew 

Chip Select to End of Write 

25 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAW 

Address Valid to End of Write 

25 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAS 

Address Set-up Time 

5 

- 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

25 

— 

35 

— 

45 

— 

55 

— 

ns 

twn 

Write Recovery Time 

0 

— 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

tWHZ*'* 

Write Enable to Output in High Z 

- 

13 

- 

14 

- 

15 

- 

20 

- 

25 

ns 

tow 

Data Valid to End of Write 

14 

— 

16 

— 

20 — 

25 

— 

30 

— 

ns 

tOH 

Data Hold from Write Time 

3 

- 

3 

- 

5 

— 

5 

5 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

- 

5 

- 

5 

- 

5 

- 

5 

- 

ns 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MP4008S 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 ^' 2 > 4 > 



- tRC ► 


ADDRESS 

< > 

/ 

\ 


L- tAA 



-• tOH »J 


-« tOH *j 


DATAout 

<x> 

^ DATA VALID 

r 






2658 drw05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ’ 4) 


CS ^ 

K ; / 


-» tACS 

— -tCLZ< 5 > 

►J 


tCHZ (5 A*_| 


<x> 

> 





NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vn. 

3. Add ress valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MP4008S 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)* 1 ’ 2 ’ 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 ’ 2 ’ 3 ’ 5) 



«• twc ► 


ADDRESS \ 

< 

< 



tAW ► 



C5 

■ N 

\ / 

/ 

tWR 


- tAS 

*• tew 



WE 


DATAin 


tDW- 


• tDH ■ 


K 


DATA VALID 


> 


NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input si gnals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured by ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

7. During a WE controlled write cycle, write pulse (twp > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required tow. 
If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7MP4008S 

512K x 8 CMOS STATIC RAM MODULE 


TRUTH TABLE 


Mode CS OE WE Output Power 


Standby H X X High Z Standby 


Read L L H DATAout Active 


Read L H H High Z Active 


Write L X L DATAin Active 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE* 1 ) (Ta = +25°C, t =l.0MHz) 


Symbol 

Parameter 

Conditions 


Unit 

ClN(D) 

Input Capacitance 
(Data) 

VlN = ov 

188 

pF 

ClN(A) 

Input Capacitance 
(Address and Control) 

VlN = OV 

188 

pF 

COUT 

Output Capacitance 

VOUT = OV 

128 

PF 


BLANK Commercial (0°C to +70°C) 


FR-4 SIP (Single In-line Package) 


Speed in Nanoseconds 


8.24 









































Integrated Device Technology, Inc. 


512K x 8 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7MP4058L 


FEATURES: 

• High-density 4 Meg CMOS static RAM 
module 

• Fast access time: 70ns (max.) 

• Low power consumption 

- Active: 110mA (max.) 

- CMOS standby: 8mA (max.) 

• Very low power version (SCD4602) 

- Data Retention: 400pA (max.) 

- CMOS Standby: 200|xA (max.) 

• Cost-effective plastic surface-mounted RAM packages 
on an epoxy laminate FR-4 substrate 

• Offered in a 36-pin SIP (Single In-line Package) for 
maximum space-saving 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7MP4058L is a 51 2K x 8 high-speed CMOS static 
RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 128K x 8 static RAMS and a one-of-four 
decoder in plastic surface mount packages. 

The IDT7MP4058L is available with maximum access' 
times as fast as 70ns, with maximum operating power con- 
sumption of 605mW. 

The IDT7MP4058L is offered in a36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost-ef- 
fective solution allowing for very high packing density. 

All inputs and outputs of the IDT7MP4058L are TTL- 
compatible and operate from a single 5V supply. Fully asyn- 
chronous circuitry is used, requiring no clocks or refreshing for 
operation. 


PIN CONFIGURATION^ 


FUNCTIONAL BLOCK DIAGRAM 


NOTE: 



2798 drw 01 


SIP 

BACK VIEW 


NC 

\£C 


WE 



11/02 



1/0 3 

ADDRESS - 


l/O 0 

At 

WE _ 

KD 

A2 

OE - 

K) 

A3 

CS - 

K3 


A* 
GND 
1/0 3 

Aio 
An 
A 5 

Al3 

Al4 

NC 

C3 



DATA I/O 


Af 5 

Al6 

Al2 

Al0 

A 6 

I/O 1 

GND 

Ao 

A 7 

Aa 

A9 

1/0 7 

1/0 4 
1/0 6 
Al7 
\£C 

SE 


PIN NAMES 


AO-18 

Address Inputs 

I/O0-7 

Data Inputs/Outputs 

OE 

Output Enable 

WE 

Write Enable 

CS 

Chip Select 

Vcc 

Power 

GND 

Ground 

NC 

No Connect 


2798 tb) 1 1 


1 . For module dimensions, please refer to drawing M38 in the packaging 
section. 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MP4058L 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating* 1 ) 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

H 

Tbias 

Temperature 

Under Bias 

-55 to +125 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lout 

DC Output Current 

50 

mA 


NOTE: 2798 1(31 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 


5 

5.5 

■■ 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6 

V 

Vil 

Input Low Voltage 

-0.5 

— 

0.8 

V 


NOTE: 2798 tbi 03 

1 . Vil = -3.0V for pulse width less than 20ns 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V± 10% 


2798 tbl 04 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

lu 

Input Leakage 

VCC = Max., ViN = GND to Vcc 

— 

4 

IQI 

lio 

Output Leakage 

Vcc = Max., CS = VlH, VOUT = GND 
to Vcc 

— 

4 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 2mA (2) , Iol = 8mA |3 > 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -1 mA (7) , Ioh = -4mA (3> 

2.4 

— 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS < Vil; f = {max, 

Outputs Open 

— 

110 

mA 

ISB 


CS”> Vih, Vcc = Max., f = fMAX, 

Outputs Open 

— 

12 

mA 

ISB1<’> 

Full Standby Supply Current 
(CMOS Levels) 

CS> Vcc 0.2V, VlN > Vcc -0.2V 
or < 0.2V 

— 

8 

mA 


NOTE: 2798 tbl 05 

1 . For low power version Isbi = 40pA refer to SCD4602 when ordering. 


CAPACITANCE (Ta-+25°c,ui.omhz) 


Symbol 

Parameter* 1 ) 

Conditions 

Typ. 

Unit 

ClN 

Input Capacitance 

> 

O 

II 

2 

> 


pF 

ClN (C) 

Input Capacitance (CS) 

> 

O 

it 

2 

> 

8 

PF 

Colit 

Output Capacitance 

VOUT = 0V 


pF 


NOTE: 2798 (bi 06 

1 . This parameter is guaranteed by design, but not tested. 


TRUTH TABLE 


Mode 

C3 

5E 

w. 

Output 

Power 

Standby 

H 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2798 tbl 07 
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IDT7MP4058L 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 

( Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 


GND to 3.0V 


See Figures 1 and 2 


LOGIC SYMBOL 


DATA OUT 



2550 30pF* 


DATA OUT 


‘Including scope and jig. 



2550 =J= 5pF* 


Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta o 0°C to +70°C and -55°C to +125°C) 


Symbol 


Read 


Figure 2. Output Load 
(For toLz, tcHz, toHz, twHz, tow and Iclz) 




Write Recovery Time 


Write Enable to Output in High Z 


Output Active from End of Write 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 






























































































































IDT7MP4058L 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION CHARACTERISTICS (1>4) 

(TA = 0°C to +70°C) 



Parameter 

Test Condition 

Min. Max. 

Unit 

Vdr 

VCC for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CS > VCC 0.2V 

— 

200 

pA 

tCDR (3) 

Chip Deselect to Data Retention Time 

VlN < Vcc 0.2V or 

0 

— 

ns 

tR (3) 

Operation Recovery Time 

ViN > 0.2V 

tRC* 2 > 

— 

ns 


MW I CO. 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed by design, but not tested. 

4. This option is only offered when ordering to SCD4602. 


DATA RETENTION WAVEFORM 


4.5V 




VlH 


1 


DATA 


RETENTION 

MODE 


V DR 22V 


JT 


■4.5V 


-*4- tR 


Vih 




2798 drw 05 
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IDT7MP4058L 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (12>4) 



■4 tRC ► 

\ 7 


ADDRESS ^ 

/_ 

* tOH ► 


* tOH ► 


DATA OUT 

(XXX)( “ D > 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1> 3> 4) 



NOTES: 

1 . WE is High for Read Cycle 

2. Device is continuously selected CS = Vil 

3. Add ress valid prior to or coincident with CS transition low 

4. OE = Vil 

5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 



8,25 


5 



IDT7MP4058L 

512K x 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)* 1 ’ 2 > 3 * 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 ■ 2 - 3 ’ 5 > 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlay (t wp) o f a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Durin g thi s period, I/O pins are in the output state, and input si gnals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by 
design b ut no t tested. 

7. During a WE controlled write cy cle, write pulse ((tw p) > t WHZ + tow) to allow the I/O drivers to turn off and data to be placed on 
the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write 
pulse can be as short as the specified twp. 


8.25 
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512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 









256K x 9 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7MB4040 


FEATURES: 

• High density separate I/O, 2 megabit CMOS static RAM 
module 

• Low profile 44 pin, 600 mil DIP 

• Fast access time: 20ns (max.) 

• Surface mounted plastic SOJ packages on a multilayer 
epoxy laminate (FR-4) substrate 

• Multiple ground pins for maximum noise immunity 

• Inputs/outputs directly TTL compatible 

• Single 5V (±1 0%) power supply 


DESCRIPTION: 

The IDT7MB4040 is a separate I/O, 256K x 9 CMOS static 
RAM module constructed on a multilayer epoxy laminate (FR- 
4) substrate using 9 256K x 1 static RAMs in plastic SOJ 
packages. Extremely fast speeds can be achieved using 
256K static RAMs fabricated in IDTs high performance, high 
reliability CEMOS™ technology. The IDT7MB4040 is avail- 
able with access times as fast as 20ns with minimal power 
consumption. 

The IDT7MB4040 is packaged in a 44 pin FR-4 DIP. The 
memory configuration results in a package 3.4 inches long, 
600 mils wide , and only 350 mils in height. Provision of a ninth 
bit results in a optimal package for high reliability applications 
where parity is a must. 

All inputs and outputs of the IDT7MB4040 are TTL 
compatible and operate from a single 5 V supply. Full 
asynchronous circuitry requires no clocks or refreshing for 
operation. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION^ 


Dl 





V J 


GND C 

i 

44 

□ Vcc 

Ao C 

2 

43 

□ Al7 

At C 

3 

42 

□ Al6 

A2 C 

4 

41 

□ Al5 

A3 C 

5 

40 

□ Al4 

A4 L 

6 

39 

□ Al3 

As C 

7 

38 

□ GND 

A6 C 

8 

37 

□ Al2 

At C 

9 

36 

□ All 

As C 

10 

35 

□ Aio 

A9 C 

11 

34 

□ DOo 

Dio C 

12 

33 

□ DOi 

Dlt C 

13 

32 

□ do 2 

Dl2 C 

14 

31 

□ do 3 

di 3 c 

15 

30 

□ GND 

DU C 

16 

29 

□ D04 

DIs C 

17 

28 

□ DOs 

Die E 

18 

27 

□ DOe 

di 7 c 

19 

26 

□ DO? 

DIs E 

20 

25 

□ DOe 

WE C 

21 

24 

□ CS 

GND C 

22 

23 

□ Vcc 


DIP 

TOP VIEW 


NOTE: 

1 . For module dimension, please refer to module drawing Ml 4 in the 

packaging section. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


01990 Integrated Device Technology, Inc. 
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IDT7MB4040 

256K x 9 W / PARITY CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN NAMES 


Dlo-Dls 

Data Inputs 

DO 0 -DO 8 

Data Outputs 

A 0 -A 17 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 


2700 tbl 01 


TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

High-Z 

Standby 

Read 

L 

H 

DATAoirr 

Active 

Write 

L 

L 

DATAin 

Active 


2700 tbl 04 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lOUT 

DC Output 

Current 

50 

mA 


NOTE: 2700 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

< 

z 

II 

0 

< 

15 

pF 

ClN(A) 

Input Capacitance 
(Address and Control) 

VlN = ov 

100 

PF 

COUT 

Output Capacitance 

VOUT - 0V 

15 

m 


NOTE: 2700W03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Mln. 

DTI 


BH 3 

Vcc 

Supply Voltage 

4.5 


5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.2 

— 

6.0 

EX 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

3 


NOTE: 2700ibi05 

1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0 V ± 10% 


2700 tbl 06 
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IDT7MB4040 

256K x 9 W / PARITY CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

IM 

Input Leakage 
(Address and Control) 

Vcc = Max., Vin - GND to Vcc 

— 

45 

pA 

I1HH 

Input Leakage (Data) 

Vcc = Max., Vin = GND to Vcc 

— 

10 


|lLO| 

Output Leakage 

Vcc = Max. 

CS - Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc - Min., Iol - 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


2700 tbl 07 


Symbol 

Parameter 

Test Conditions 

Max. 

Unit 

Icc 

Dynamic Operating Current 

Vcc - Max., CS < Vil 

Outputs Open, f = fMAX. 

1440 

mA 

ISB 

Standby Supply Current 

CS s Vih, Vcc = Max., 

Outputs Open, f = fMAX. 

315 

mA 

ISBI 

Full Standby Supply Current 

CS > Vcc - 0.2V 

Vin > Vcc - 0.2V or < 0.2V 

270 

mA 


2700 lbl 08 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2700 lbl 09 


+5V 



+5V 



Figure 1. Output Load 

‘Including scope and jig 


Figure 2. Output Load 
(for tCLZ, tCHZ, tWHZ, tow) 


8.26 
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IDT7MB4040 

256K x 9 W / PARITY CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

7MB4040S20 

7MB4040S25 

7MB4040S35 

7MB4040S45 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

45 

_ 


tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

m3 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

m 

tCLZ (1) 

Chip Select to Output in Low Z 

3 

— 

5 

— 

5 

— 

5 

— 


tCHZ (1) 

Chip Deselect to Output in High Z 

— 

10 

— 

13 

— 

20 

— 

25 


tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

mu 

tPU (1> 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

mi 

tPD (1) 

Chip Deselect to Power Down Time 

— 

20 

— 

25 

— 

35 

— 

45 

mm 

Write Cycle 

twc 

Write Cycle Time 

20 

— 

25 

— 

35 


45 

— 


tew 

Chip Selection to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

_ 

0 

— 

ns 

tWP 

Write Pulse Width 

17 

— 

22 

— 

30 

— 

40 

— 


tWR 

Write Recovery Time 

0 

— 

3 

— 

3 

— 

3 

— 


tWHZ (1) 

Write Enable to Ouput in High Z 

— 

10 

— 

13 

— 

20 

— 

25 

ns 

tDW 

Data to Write Time Overlap 

13 

— 

15 

— 

20 

— 

25 

— 

■S3 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow (1) 

Output Active from End of Write 

0 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2700 toiio 


1 . This parameter is guaranteed by design, but not tested. 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1,2) 


ADDRESS 


X 


-t RC 


(5) 


X 


DATA out 



< tAA 

* tOH *\ 



- . J 


£ DATA VALID 


TIMING WAVEFORM OF READ CYCLE NO. 2 {1 ’ 3) 

tRC (5) - 


cs 


X 


DATA out 


tpu 


(4) 


Vcc SUPPLY 


Icc- 


CURRENT 


I SB- 


X 


-tCLZ (4) - 


-tACS- 


:dX 


DATA VALID 


>1 


tCHZ 


(4) 


H 


HIGH IMPEDANCE 


-tPD 


(4)_ 






NOTES: 

1 . WE is high for Read Cycle. 

2. CS is low for Read Cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading on Figure 2. This parameter is guaranteed by design, but not tested. 

5. All Read Cycle timings are referenced from the last valid address to the first transitioning address. 


8.26 


4 

































































































































IDT7MB4040 

256K x 9 W / PARITY CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)^ 1, 2 ’ 3 * 7) 


ADDRESS 


CS 


WE 


DATA OUT 


DATA in 

2700 drw 06 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)^ 1, 2 ' 3 ’ 5) 


ADDRESS 


CS 


WE 


DATA in 

2700 drw 07 

NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WP) of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, input signals_must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but, not tested. 

7. During a WE controlled write cycle, write pulse (twp > twHZ + tow) to allow the I/O drivers to turn off data and to be placed on the bus for the required tow. 

If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp . 
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IDT7MB4040 

256K x 9 W / PARITY CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


xxxx 

X 

XX 

X 

X 

Device 

Type 

1 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


^ Blank 

^ P 

20 

25 

35 

45 

■Is 

-I 7MB4040 


Commercial (0°C to +70°C) 

FR-4 DIP (Dual In-line Package) 

Speed in Nanoseconds 

Standard Power 

256K x 9 Static RAM Module 

2700 drw 08 
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' jff^ 0 

1 

16K X 16 IDT7MC4005 

t: y 

I 

CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• High-density 256K CMOS static RAM module 

• Fast access time; 15ns (max.) 

• Low profile 36-pin sidebraze ceramic DSIP (Dual Single In- 
line Package) 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL-compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MC4005 is a 16Kx 16 CMOS static RAM module 
constructed on a co-fired ceramic substrate using four 1 6K x 
4 static RAMs in leadless chip carriers. Extremely fast speeds 


can be achieved due to the use of 64K static RAMs fabricated 
in IDT’s high-performance, high-reliability CEMOS™ 
technology. The IDT7MC4005 is available with access times 
as fast as 15ns, with minimal power consumption. 

The IDT7MC family of ceramic DSIPs offers the optimum in 
packing density and profile height. The IDT7MC4005 is 
packaged in a 36-pin ceramic DSIP (Dual Single In-line 
Package). The dual row configuration allows 36 pins to be 
placed on a package 1 .8 inches long and .27 inches wide. At 
only .500 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7MC4005 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation, and providing equal access and cycle times for 
ease of use. 


PIN CONFIGURATION* 1 * 


FUNCTIONAL BLOCK DIAGRAM 


I'Oo d 

1 

l/Oi d 

2 

1/0 2 d 

3 

1/0 3 d 

4 

Ao d 

5 

Ai d 

6 

A 2 d 

7 

A 3 d 

8 

A 4 d 

9 

As d 

10 

A 6 d 

11 

A 7 d 

12 

1/04 d 

13 

I/O 5 d 

14 

I/O 6 d 

15 

I/O 7 d 

16 

cs d 

17 

GND d 

18 


36 

=1 

Vcc 

35 

d 

I/O 15 

34 

=1 

I/O 14 

33 

d 

I/O 13 

32 

d 

I/O 12 

31 

d 

GND 

30 

d 

A 13 

29 

d 

A 12 

28 

d 

An 

27 

d 

A 10 

26 

d 

A 9 

25 

d 

A 8 

24 

d 

I/O 11 

23 

d 

I/O 10 

22 

d 

I/O 9 

21 

d 

l/Oe 

20 

d 

We 

19 

d 

OE 
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NOTE: 

1. For module dimensions, please refer to module drawing M42 in the 
packaging section. 



PIN NAMES 


I/O 0-15 

Data Inputs/Outputs 

AO-13 

Address Inputs 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2706 tbl 01 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


£>1990 Inlegrated Device Technology, Inc. 
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IDT7MC4005 

16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Com'l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 


Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 


Tbias 

Temperature 

Under Bias 

-10 to +85 

—65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

Iout 

DC Output Current 

50 

50 

mA 
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NOTE: 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sectionsof this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

PETTI 

Vcc 

Supply Voltage 

fits 

5.0 

5.5 

KM 

GND 

Ground 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

KM 


2706tol03 

NOTE: 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. Max. 

Unit 

| 

Input Leakage Current 
(Address and Control) 

Vcc = Max., Vin = GND to Vcc 

— 20 

pA 


Input Leakage 
(Data) 

Vcc = Max., Vin = GND to Vcc 

— 5 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 5 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 — 

V 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MC4005 

Max.<’> 

IDT7MC4005 

Max. (2> 

Unit 

Icci 

Operating Current 

f = 0, CS = Vil 

Vcc = Max., Output Open 

480 

400 

mA 

ICC2 

Dynamic Operating Current 


600 

500 

mA 

ISB 

Standby Supply Current 


240 

200 

mA 

(SB 1 

Full Standby 

Supply Current 


80 

60 

mA 
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NOTE: 

1. For tAA = 1 5, 20, 25ns versions. 

2. For tAA = 30, 35ns versions. 
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IDT7MC4005 

16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


+5V 
1 4800 


+5V 

^4800 


DATAout 


2550- 


DATAout 


“p 30pF * 


2550 > 


5pF * 
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Figure 1. Output Load Figure 2. Output Load 

(for tciz, tOLZ, tCHZ, tOHZ, tow, 
tWHZ) 

* Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

7MC4005S15 
Min. Max. 

7MC4005S20 
Min. Max. 

7MC4005S25 
Min. Max. 

7MC4005S30 
Min. Max. 

7MC4005S35 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

15 

— 

20 

— 

25 — 

30 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

12 

— 

15 

— 

15 

— 

20 

— 

20 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

8 

— 8 

— 

10 

— 

13 

— 

15 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

8 

— 

8 

— 

15 

— 

15 

— 

15 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 — 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

13 

— 

17 

— 

20 — 

25 

— 

30 

— 

ns 

tew 

Chip Select to End of Write 

13 

— 

17 

— 

20 

— 

25 

— 

25 — 

ns 

tAW 

Address Valid to End of Write 

13 

— 

17 

— 

20 — 

25 

— 

27 

— 

ns 

tAS 

Address Setup Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

17 

— 

20 

— 

25 

— 

25 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 — 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

6 

— 

7 

— 

7 

— 

10 

— 

10 

ns 

tDW 

Data to Write Time Overlap 

8 

— 

10 

— 

13 

— 

15 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 — 

5 

— 

ns 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MC400S 

16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



« 1 RC ► 


AUUHhSS ^ 

c * 

c 










cs X X XXSXfr, 


DATA out 


tOE 

tOLZ (5) 


tACS 

tCLZ (5) 




XZZZZZZZZXZZZl 


^zz 


zzz 


- 1 CHZ (5) • 


■tOHZ(S)- 


— 


TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ’ 2 * 4) 



1 RC *j 


ADDRESS ^ 


} 


, 






h 1 oh H 




DATA our 3 


C DATA VALID ~1 

t 
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TIMING WAVEFORM OF READ CYCLE NO. 3 (1 * 3 ’ 4) 


cs 


DATA out 


* 


JF 



‘ 

tcHz 


< _ ...X> 
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NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vn. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MC4005 

16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 * 6) 



NOTES: _____ 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS. 

3. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringjthis period. I/O pins are in the output state so that the input signals of opposite phase to the output must not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low {OE = Vil). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MC4005 

16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 

CS 

OE 

wi 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Write 

L 

X 

L 

Din 

Active 

Read 

L 

H 

H 

High Z 

Active 
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CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

iff!!! 

ClN (D) 

Input Capacitance 
(Data) 

VlN = ov 

20 

pF 

ClN (A) 

Input Capacitance 
Address and Control 

VlN = ov 

50 

PF 

COUT 

Output Capacitance 

VOUT = 0V 

20 

■33 


1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 


IDT XXXX 
Device Type 


A 999 A A 

Power Speed Package Process/ 

| i | Temperature 

! Range 


-j Blank 


] C V 

15 
20 
- 25 
30 
35 


Commercial (0°C to +70°C) 

Sidebraze DSIP (Dual Single In-line Package) 

Speed in 
Nanoseconds 


Standard Power 


■j 7MC4005 1 6K x 1 6 CMOS static RAM Module 


2706 drw 10 
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FEATURES: 

• High Density 51 2K CMOS static RAM Module 

• Cost effective surface mount components mounted on an 
epoxy laminate (FR-4) substrate 

• Packaged in a 44 pin, 600 mil wide DIP (Dual In-line 
Package) 

• Fast access time: 15ns (max.) 

• Common data and address pins for both banks of RAM 
resulting in increased density 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL compatible 


PIN CONFIGURATION^ 


GND 

1 

44 

Vcc 

D(0) 

2 

43 

B_A1 (0) 

D(f) 

3 

42 

B_A1 (1 ) 

D(2) 

4 

41 

B_A2(0) 

D(3) 

5 

40 

B_A2(1 ) 

D(4) 

6 

39 

WEB2 

D(5) 

7 

38 

A(2) 

□(6) 

8 

37 

A(3) 

D(7) 

9 

36 

A(4) 

D(8) 

10 

35 

A(5) 

GND 

11 

34 

A(6) 

CS1 

12 

33 

CS2 

OE1 

13 

32 

OE2 

D(9) 

14 

31 

Vcc 

D(10) 

15 

30 

A(7) 

D(1 1) 

16 

29 

A(8) 

D(1 2) 

17 

28 

A(9) 

WEB1 

18 

27 

A(10) 

D(13) 

19 

26 

A(1 1 ) 

0(14) 

20 

25 

A(12) 

D(1 5) 

21 

24 

A(13) 

Vcc 

22 

23 

GND 


DESCRIPTION: 

The IDT7MB4009 is a 2 x 1 6K x 1 6 high-speed static RAM 
module constructed on an epoxy laminate surface using 8 1 6K 
x 4 static RAMs packaged in surface mount packages. 
Extremely fast speeds can be obtained by using RAMs 
fabricated in IDT’s high performance, high reliability CEMOS™ 
technology. 

The IDT7MB4009 is organized as two separate banks of 
16K x 16 RAM with common address and data pins to 
minimize the module size. The IDT7MB4009 is packaged in 
a 44 pin, 600 mil wide Dl P, packing 5 1 2K of fast memory in 1 .8 
square inches. 

The IDT7MB4009 is available with access time as fast as 
15ns, with maximum power consumption of 4.2W. 

All inputs and outputs of the IDT7MB4009 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

FUNCTIONAL BLOCK DIAGRAM 


DATA (0-1 5) 
A(2- 13) 
B_A1 (0 - 1 ) 


B_A2(0 - 1) 



PIN NAMES 


1 . For module dimensions, please refer to module 
drawing M13 in the packaging section. 


CEMOS is a trademark of Integrated Device Technology, Inc. 


COMMERCIAL TEMPERATURE RANGE 


A (2-13) 

Address Input 

B_A1 (0-1) 

Burst address, Bank 1 

B_A2 (0-1) 

Burst address, Bank 2 

D (0-15) 

Data Inputs/Outputs 

WEB1 

Write Enable, Upper 

WEB2 

Write Enable, Lower 

CS1.2 

Chip Select - Bank 1,2 

OE1, 2 

Output Enable - Bank 1 , 2 

GND 

Ground 

Vcc 

Power Supply 


2707 tol 01 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MB4009 

2 x 16K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

-55 to +125 

■31 

Tbias 

Temperature Under Bias 

-65 to +135 

HI 

Tstg 

Storage Temperature 

-65 to +150 

S3, 

lOUT 

DC Output Current 

50 

mA 


2707 tbl 02 

NOTE: 


1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 


IQQ 

Vcc 

Supply Voltage 


5.0 

5.5 

MM 

GND 

Ground 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

MM 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 
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NOTE: 

1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V± 10% 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB4009 

Min. Max. 

Unit 

msm 

Input Leakage Current (Address and Control) 

Vcc = Max., Vin = GND to Vcc 

— 

40 

pA 

msm 

Input Leakage (Data) 

Vcc = Max., Vin = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output LOW Voltage 

Vcc « Min., Iol = 8mA 

— ■ 

0.4 

V 

VOH 

Output HIGH Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

' — 

V 

Icci 

Operating Current 

T = 0, CS < Vil 

Vcc = Max., Outputs Open 

— 

620 

mA 

ICC2 

Dynamic Operating Current 

f = {max, CS < Vil, 

Vcc = Max., Outputs Open 

— 

760 

mA 

ISB 

Standby Supply Current 

f = fMAX,"CS > VlH, Vcc = Max. .Outputs Open 

— 

440 

mA 

ISB1 

Full Standby Supply Current 

CS> Vih -0.2V 

Vin > Vcc - 0.2V or < 0.2V 

— 

120 

mA 
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IDT7MB4009 

2 x 16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Loads 

See Figures 1 and 2 
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+5V +5V 

DATAOUT — 

255ft 


; 480ft 


:480ft 


DATAout — < 
30pF * 255ft < 


1= 5pF* 


2707 drw 03 

Figure 1 . Output Load Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, tOHZ, 
tow and iwhz) 

* Including scope and jig. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

7MB4009S15 

Min. Max. 

7MB4009S20 

Min. Max. 

7MB4009S25 

Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

15 

— 

20 

25 

_ 

ns 

tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 

ns 

tACS 

Chip Select Access Time 

— ' 

15 

— 

20 

— 25 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

12 

— 

15 

— 

15 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

8 

— 

10 

— 

12 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

8 

— 

10 

— 

15 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

15 

— 

20 

— 

25 

ns 

Write Cycle 

twc 

Write Cycle Time 

13 

— 

18 

— 

20 

— 

ns 

tew 

Chip Select to End of Write 

13 

— 

18 

— 

20 

— 

ns 

tAW 

Address Valid to End of Write 

13 

— 

18 — 

21 

— 

ns 

tAS 

Address Set Up Time 

0 

— 

0 

— 

1 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

17 

— 

20 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

6 

— 7 

— 

8 

ns 

tDW 

Data to Write Time Overlap 

8 

— 

10 

— 

13 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 
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NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MB4009 

2 x 16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



r ,RC * 


ADDRESS ^ 

fc > 

£ : 


f* : 1 AA 


\* 1 OH *| 



-tOLZ ( 5 )- 


-tOH ■ 


CS1.CS2 


-tCLZ ( 5 >- 


-tACS ■ 


DATA out 




£/ 7I S 7 Z/ 7Z 27TZ.'/72 


-tCHZ < 5 >- 


- 1 ohz( 5 > 


' 777 '/ 


xzx — 
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TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ’ 2 ’ 4) 


ADDRESS 


DATAout 



4 1 RC ► 



k 

c 




•* 1 OH M 

4 1 OH 




x 
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TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ’ 4) 


CSi, CS2 


DATAout — 

Vcc SUPPLY Icc 
CURRENT Isb 




t PU ( 5 ) 

* ► 


tCLZ I 5 ) 




cs- 

-"1 



•*— tCHZ < 5 >-* 



; 

> 


UtPD ( 5 ) -*4 
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NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CSi = Vil^CS 2 = V il. 

3. Address valid prior to or coincident with CSi and/or CS 2 transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT7MB4009 

2 x 16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 , (WE CONTROLLED TIMING) 0 * 2 ’ 3< 7) 


ADDRESS 

OE 

CSi, CS2 
WE 

DATA OUT 
DATA in 


■» twc- 

x "" — 





-tAW- 


"V 


-tAS 


-t WP< 7 ) - 


"X 


-t WHZ( 6 ) • 


J1L 


■ t DW- 




-tWR- 




- 1 ow ( 6 ) 


K FT 


-tDH - 


DATA VALID 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 0 ’ 2 ’ 3> 5 ’ 8) 



NOTES: 

1 . WE, CSi or CS 2 must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CSi , a low CS 2 and a low WE. 

3. twp is measured from the earlier of CSi, CS 2 or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 

7. If OE is low during a WE controlled write cycle, the write pulse width must be the greater of twp or (tWHZ + tow) to allow the I/O drivers turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 

8. OE = Vil. 
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IDT7MB4009 

2 x 16K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE^ (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 


ClN(1) 

Input Capacitance 
(Address) 

> 

O 

II 

z 

> 

40 

pF 

ClN(1) 

Input Capacitance 
(Data) 

> 

o 

II 

z 

> 

20 

PF 

Com 

Output Capacitance 

VOUT = 0V 

20 

■a 


2707 1b! 08 

NOTE: 


1 . This parameter is guaranteed by design but not tested. 


TRUTH TABLE 


Mode 

csT 

CS2 

oeT 

OE2 

WEB1 

WEB2 

Output 

Power 

Standby 

H 

H 

X 

X 

X 

X 

High Z 

Standby 

Read 

L 

H 

L 

X 

H 

H 

Dout BANK (1) 

Active 

Read 

L 

H 

H 

X 

H 

H 

High Z 

Active 

Read 

H 

L 

X 

L 

H 

H 

Dout BANK (2) 

Active 

Read 

H 

L 

X 

H 

H 

H 

High Z 

Active 

Write 

L 

H 

X 

X 

L 

H 

Din BANK (1 ) D (0-7) 

Active 

Write 

L 

H 

X 

X 

H 

L 

Din BANK (1) D (8-15) 

Active 

Write 

H 

L 

X 

X 

L 

H 

Din BANK (2) D (0-7) 

Active 

Write 

H 

L 

X 

X 

H 

L 

Din BANK (2) D (8-15) 

Active 

Write 

L 

H 

X 

X 

L 

L 

Din BANK (1) D (0-15) 

Active 

Write 

H 

L 

X 

X 

L 

L 

Din BANK (2) D (0-15) 

Active 


2707 to! 09 


ORDERING INFORMATION 


IDT 


XXXX 

A 

999 

A 

A 

Device Type 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


Blank 

Commercial (0°C to +70°C) 

P 

FR-4 DIP (Dual In-line Package) 

15 

'I 

20 

> Speed in Nanoseconds 

25 

J 

S 

Standard Power 

7MB4009 

(2x16Kx 16) CMOS Static 

RAM Module 


2707 drw 09 
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Integrated Device Technology, Inc. 


64K X 16 

32K x 16 

CMOS STATIC RAM MODULE 

IDT8M624S 

IDT8M612S 





FEATURES: 

• High-density CMOS static RAM module 64K x 16 organi- 
zation (IDT8M624S) or32K x 16 option (IDT8M612S) 

• Fast access time: 

— Commercial - 25ns (max.) 

— Military - 35ns (max.) 

• Separate upper byte (1/09-16) and lower byte (I/O 1 - 8 ) 
controls allow for greater application flexibility 

• Offered in the JEDEC standard 40-pin DIP (dual in-line 
package) 

• Leadless chip carriers (LCCs) mounted on an multi-layer 
ceramic substrate 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 

The IDT8M624S/IDT8M61 2S are high-speed CMOS static 
RAM modules constructed on an co-fired, multi-layer ceramic 
substrate using four 32K x 8 static RAMs (IDT8M624S) ortwo 
32K x 8 static RAMs (IDT8M61 2S) in hermetic LCC packages. 
Functional equivalence to proposed monolithic static RAMs is 
achieved by utilization of an on-board decoder that interprets 
the higher order address Ais to select_one of the two 32K x 
1 6 RAMs as the xl 6 output and using LB and UB as two extra 


chip select functions for lower byte (I/O 1 - 8 ) and upper byte 
(I/O 9 -I 6 ) control, respectively. Extremely high speeds can be 
achieved by the use of IDT71256 (32K x 8) static RAMs fab- 
ricated in IDT’s high-performance, high-reliability technology, 
CEMOS™. 

The IDT8M624S/IDT8M612S are available with access 
times as fast as 25ns over the commercial temperature range 
and 35nsoverthe military termperatu re range, with maximum 
operating power consumption of only 3.4W (64K x 16 com- 
mercial option). The module also offers a full standby mode 
of 451 mW (max.). 

The IDT8M624S/IDT8M612S modules are offered in the 
JEDEC standard 40-pin sidebrazed DIP. 

All inputs and outputs of the IDT8M624S/ IDT8M612S are 
TTL-compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh- 
ing for operation, and providing equal access and cycle times 
for ease of use. 

All military module semiconductor components are manu- 
factured in compliance with the latest revision of M I L-STD-883 
Class B, making them ideally suited for applications demand- 
ing the highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 

Ao-14 ■ 
l/Ol -1/08 
1/09-1/016 


WE 

OE 


A 15 

CS 

LB 

UB- 


32K x 8 
RAM 


32K x 8 
RAM 


32K x 8 
RAM 


32K x 8 
RAM 


n 

1/2 FCT139 
DECODER 




n 


.... Y 

_ 



1/2 FCT139 
DECODER 


CEMOS Is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 ) 



Vcc 

WE 

UB 

LB 

Al4 

Al3 

Al2 

All 

Aio 

A9 

GND 

As 

Ay 

A6 

As 

A 4 

A 3 

A 2 

Ai 

Ao 


2673 drw 02 

DIP 

TOP VIEW 


NOTE: 

1. For module dimensions, please refer to module drawing Ml 1 (8M624S) and M12 (8M612S) in the packaging section. 

2. For 32K x 16 option (IDT8M612S), Ais (Pin 1) must be connected to GND for proper operation of the module. 


PIN NAMES 


Ao— 15 

Addresses 

1/01-16 

Data Input/Output 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 

OE 

Output Enable 

Ob 

Upper Byte Control 

LB 

Lower Byte Control 


2673 tol 01 


TRUTH TABLE 


Mode 

CS 

Ob 

LB 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

X 

X 

High Z 

Standby 

Standby 

L 

H 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

L 

L 

H 

Dout 1-16 

Active 

Lower Byte Read 

L 

H 

L 

L 

H 

Dout 1-8 

Active (X8) 

Upper Byte Read 

L 

L 

H 

L 

H 

DOUT 9-16 

Active (X8) 

Read 

L 

L 

L 

H 

H 

High Z 

Active 

Lower Byte Read 

L 

H 

L 

H 

H 

High Z 

Active (X8) 

Upper Byte Read 

L 

L 

H 

H 

H 

High Z 

Active (X8) 

Write 

L 

L 

L 

X 

L 

Din 1-16 

Active 

Lower Byte Write 

L 

H 

L 

X 

L 

Din 1-8 

Active (X8) 

Upper Byte Write 

L 

L 

H 

X 

L 

Din 9-16 

Active (X8) 
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IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

■ 

Ta 

Operating Temperature 

0 to +70 

■ 

Tbias 

Temperature Under Bias 

-10 to +85 

■a 

Tstg 

Storage Temperature 

-55 to +125 


IOUT 

DC Output Current 

50 

mA 


NOTES: 2673 tbl 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

8MP624 

Max. 

8MP612 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

VlN = ov 

25 

14 

pF 

ClN(Al) 

Input Capacitance 
(A0-1 4, OE, WE) 

VlN = ov 

50 

25 

pF 

ClN(C) 

Input Capacitance 
(A15, CS) 

VlN = ov 

23 

23 

PF 

ClN(C) 

Input Capacitance 
(LB.DB) 

VlN = ov 

13 

13 

pF 

COUT 

Output 

Capacitance 

VOUT = 0V 

25 

14 

pF 


NOTE: 2673 tbl 07 


1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED OPERATING RECOMMENDED DC OPERATING 


NOTE: 2673 tbi os 

1 . Vil (min) = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ±10%, TA = 0°C to +70°C or -55°C to +125°C) 



Parameter 

Test Conditions 

IDT8M624S 

IDT8M612S 

Unit 

Min. 

Max. (1> 

Max.< 2 > 

Min. 

Max.* 1 ) 

Max.< 2 > 

GB 

Input Leakage 

Current 

Vcc = Max.; 

Vin = GND to VCC 


20 

15 

m 

10 

15 

pA 

|luo| 

Output Leakage 

Current 

Vcc = Max.; 

CS = Vih, Vout = GND to Vcc 


10 

15 

H 

5 

15 

pA 

ICCX16 

Dynamic Operating 
Current in XI 6 Mode 

Vcc = Max., 

CS, UB and LB = Vil, 
f = fMAX; Output Open 


450 

340 

■ 

400 

300 

mA 

ICCX8 

Dynamic Operating 
Current in X8 Mode 

CS, UB or LB”= Vil, 

Vcc = Max., f = fMAX, 

Output Open 


275 

200 

■ 

225 

170 

mA 

ISB 

Standby Supply 

Current 

CS > Vih or UB > Vil and 

LB > Vih 


100 

80 

H 

50 

40 

mA 

ISB1 

Full Standby Supply 
Current 

CS > Vcc - 0.2V; 

Vin > Vcc - 0.2V or < 0.2V 


60 

80 


30 

40 

mA 

VOL 

Output Low 

Voltage 

Vcc = Min. 
lOL = 8mA 


0.4 

0.4 


D 

0.4 

mA 

VOH 


Vcc - Min. 

|OH = -4mA 

2.4 

H 

H 

m 

n 

H 

mA 


NOTES: 2673 tbl it 

1 . tAA = 25, 30, 35ns. 

2. tAA = 40, 45, 50, 60, 70, 85, 100ns. 


CONDITIONS 


SOA'iai 

Parameter 

Min. 

ms 

Max. 

Em 

Vcc 


mm 

5.0 

5.5 

» 

GND 


0 

0 

0 

o 

Vih 

Input High Voltage 

2.2 

— 

6.0 

■9 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

v 


TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commerical 

0°C to +70°C 

OV 

5.0V ± 1 0% 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 
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IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2673 tbl 09 


+5V 


+5V 


DATAour- 


2550 


4800 


30pF’ 


4800 


DATAour- 


2550 


/77 

Figure 1. Output Load 


== 5pF* 


'Including scope and jig. 


Figure 2. Output Load 
(for toLZ, tOHZ, twwz, and tow) 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ±10%, TA = 0°C to +70 °C or -55°C to +125°C) 


Symbol 

Parameter 

8M612S25 

8M624S25 

8M612S30 

8M624S30 

8M612S35 

8M624S35 

8M612S40 

8M624S40 

8M612S45 

8M624S45 

Unit 

Min. 

usi 



EHESS 




| Read Cycle 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— ■ 

ns 

tAA 

Address Access Time 



25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tCLZ* 1 * 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

11 

— . 

13 

— 

25 

— 

25 

ns 

tOLZ (1) 

Chip Deselection to Output in High Z 

2 

— 

2 

— 

2 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

15 

— 

16 

— 

20 

— 

20 

— 

20 

ns 

tOHZ* 1 * 

Output Disable to Output in High Z 

— 

8 

— 

10 

— 

15 

— 

20 

— 

20 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

25 

— 

KM 

— 

35 

— 

40 

— 

mm 


Write Cycle 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tew 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

3 

— 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

23 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

2 

— 

2 

— 

2 

— 

5 

— 

5 

— 

ns 

tWHZ* 1 * 

Write Enable to Output in High Z 

— 

10 

— 

ii 

— 

15 

— 

15 

— 

15 

ns 

tDW 

Data to Write Time Overlap 

11 

— 

13 

— 

14 

— 

15 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

3 

— 

3 

— 

3 

— 

3 

— 

5 

— 

ns 

tow* 11 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 
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IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5V ±10%, TA = 0° to +70°C or-55°C to +125°C ) 


Symbol 

Parameter 

8M612S50 

8M624S50 

8M612S60 

8M624S60 

8M612S70 

8M624S70 

8M612S85 

8M624S85 

8M612S100 

8M624S100 

Unit 

Min. | Max. 

Min. 


Min. 


Min. 

Max. 

Min. 

wmrn 

Read Cycle 

tRC 

Read Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

100 

— 

ns 

tAA 

Address Access Time 

— 

50 

— 

60 

— 

70 

— 

85 

— 

100 

ns 

tACS 

Chip Select Access Time 

— 

50 

— 

60 

— 

70 

— 

85 

— 

100 

ns 

tCLZ* 1 * 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

30 

— 

35 

— 

40 

— 

50 

— 

60 

ns 

■SI 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

_ 

ns 


Chip Select to Output in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tOHZ^ 

Output Disable to Output in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

mm 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

50 

— 

mm 

— 

70 


85 

— 

mm 


Write Cycle 

twc 

Write Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

45 

— 

55 

— 

65 

— 

75 

— 

90 

— 

ns 

tAW 

Address Valid to End of Write 

45 

— 

55 

— 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

80 

— 

ns 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

tWHZ^ 

Write Enable to Output in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tDW 

Data to Write Time Overlap 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tDH 

Data Hold from Write Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tow <1, 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2673 Ibl 12 


1 . This parameter is guaranteed by design, but not tested. 






















































































































































































IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 > 4) 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ’ 4) 



NOTES: 

1. WE is high for Read cycle. 

2. Device is continuously selected, CS = Vn and UB, LB = Vil for 16 output active. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 0 * 2 * 3 * 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 * 2 * 3 * 5) 



NOTES: 

1 . WE or CS must be high during all address transactions. 

2. A write occurs during the overlap (t wp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjthis period, I/O pins are in the output state and input si gnals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transitio n is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 


8.23 


7 



IDT8M624S, IDT8M612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXXXX X X X X 

Device Power Speed Package Process/ 


Commercial (CPC to +70°C) 

Military (-55°C to +125°C) 

Semiconductor components compliant to 
the latest revision of MIL-STD-883 Class B 

Sidebrazed DIP 

(Commercial only) 

(Commercial only) 


(Military only) 

(Military only) 

(Military only) 

(Military only) 

Standard Power 

64K x 16 Static RAM Module 
32K x 1 6 Static RAM Module 

2673 drw 10 



y Speed in 
Nanoseconds 

J 



8.29 


8 





1 

64K x 16 

IDT8MP624S 

|j*N® 

Integrated Device Technology, Inc. 


32K x 16 

CMOS STATIC RAM MODULE 

IDT8MP612S 


FEATURES: 

• High-density CMOS static RAM module 64K x 16 organi- 
zation (IDT8MP624) or32K x 16 option (IDT8MP612) 

• Fast access time: 25ns (max.) 

• Separate upper byte (1/09-16) and lower byte (l/Oi-s) 
controls allows for greater application flexibility 

• Offered in a 40-pin SIP (single in-line package) for maxi- 
mum space-savings 

• Cost-effective plastic SO’s mounted on an epoxy lami- 
nate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL -compatible 


DESCRIPTION: 

The IDT8MP624S/IDT8MP612S are high-speed CMOS 
static RAM modules constructed on an epoxy laminate sub- 
strate using four32K x 8 static RAMs (IDT8MP624S) or two 
32K x 8 static RAMs (IDT8MP61 2S) in plastic surface-mount 
packages. Functional equivalence to proposed monolithic 
static RAMs is achieved by utilization of an on-board decoder 
that interprets the higher order address Ais to select one of 
the two 32K x 1 6 RAMs as the by-1 6 output and using LB and 


UB as two extra chip select functions for lower byte (I/O 1 - 8 ) 
and upper byte (I/O9-16) control, respectively. Extremely high 
speeds can be achieved by the use of IDT71256 (32K x 8) 
static RAMs fabricated in IDT’s high-performance, high-relia- 
bility technology, CEMOS™. 

The IDT8M P624S/I DT8MP61 2S are available with access 
times as fast as 25ns overthe commercial temperature range, 
with maximum operating power consumption of only 3.4W 
(64K x 1 6 option). The module also offers a full standby mode 
of 451mW (max.) 

The IDT8MP624S/IDT8MP61 2S modules are offered in a 
vertically mounted 40-pin FR-4 SIP. For the 40-pin JEDEC 
sidebrazed DIP, refertothe IDT8M624S/IDT8M612S. 

All inputs and outputs of the IDT8MP624S/ IDT8MP612S 
are TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, and providing equal access and cycle 
times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


01990 Integrated Device Technology, Inc. 
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IDT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 * 



A6 A4 A 2 Ao WE GND 1/02 1/04 1/06 I/Os OE I/O 10 I/O 12 I/O 14 I/O 16 Ai5 (2) A7 A9 A 11 A 13 

HJOTE: 2673drw02 

1. For module dimensions, please refer to module drawing M39 (8MP624S) and M40 (8MP612S) in the packaging section. 

2. For 32Kx 16 option (IDT8MP612S), Aismust be connected to GND for proper operation of the module. 


PIN NAMES 


Ao— 15 

Addresses 

1/01-16 

Data Input/Output 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 

OE 

Output Enable 

UB 

Upper Byte Control 

LB 

Lower Byte Control 


2673 tbl 01 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commerical 

0°C to +70°C 

OV 

5.0V ± 10% 


?073 tA 03 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

CM 

Max. 

iron 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2673 tbl 08 

1. Vn(min) = -3.0V for pulse width less than 20ns. 


TRUTH TABLE 





LB 

OE 

WE 


Power 

Mode 

CS 

UB 

Output 

Standby 

H 

X 

X 

X 

X 

High Z 

Standby 

Standby 

L 

H 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

L 

L 

H 

DOUT 1-16 

Active 

Lower Byte Read 

L 

H 

L 

L 

H 

Dout 1-8 

Active (X8) 

Upper Byte Read 

L 

L 

H 

L 

H 

DOUT 9-16 

Active (X8) 

Read 

L 

L 

L 

H 

H 

High Z 

Active 

Lower Byte Read 

L 

H 

L 

H 

H 

High Z 

Active (X8) 

Upper Byte Read 

L 

L 

H 

H 

H 

High Z 

Active (X8) 

Write 

L 

L 

L 

X 

L 

Din 1-16 

Active 

Lower Byte Write 

L 

H 

L 

X 

L 

Din 1-8 

Active (X8) 

Upper Byte Write 

L 

L 

H 

X 

L 

Din 9-16 

Active (X8) 


2673 tbl 10 
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IDT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

o, 

Tbias 

Temperature Under Bias 

-10 to +85 


Tstg 

Storage Temperature 

-55 to +125 


IOUT 

DC Output Current 

50 

mA 


NOTES: 2673 W02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (T A = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

8MP624 

Max. 

8MP612 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

< 

z 

n 

o 

< 

25 

14 

PF 

CtN(AI) 

Input Capacitance 
(AO-1 4, SE, WE) 

< 

H 

O 

< 

50 

25 

PF 

ClN(C) 

Input Capacitance 
(A15.U5) 

VlN - ov 

23 

23 

PF 

ClN(C) 

Input Capacitance 

(UE.UB) 

VlN = OV 

13 

13 

PF 

COUT 

Output 

Capacitance 

VOUT = 0V 

25 

14 

PF 


NOTE: 2673 tbl 07 


1 . This parameter is guaranteed by design, but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ±10%. Ta = 0°C to +70°C) 


MM 

Parameter 

Test Conditions 

IDT8MP624S 

IDT8MP612S 

Unit 

Min. 

Max.™ 

Max.< 2 > 

Min. 

Max.* 1 * 

Max.* 2 ’ 


Input Leakage 

Current 

Vcc = Max.; 

VlN = GND to VCC 

— 

20 

15 

a 

10 

15 

pA 

|lLO| 

Output Leakage 

Current 

Vcc - Max.; 

CS - Vih, VOUT = GND to VCC 

— 

10 

15 

u 

5 

15 

pA 

ICCX16 

Dynamic Operating 
Current in XI 6 Mode 

Vcc - Max., 

CS, UB and LB = VlL, 
f = fMAX; Output Open 

■ 

450 

340 


400 

300 

mA 

ICCX8 

Dynamic Operating 
Current in X8 Mode 

CS, UB or LB = VlL, 

Vcc - Max., f = fMAX, 

Output Open 

■ 

275 

200 


225 

170 

mA 

ISB 

Standby Supply 

Current 

CS 2 Vih or UB > Vil and 

LB > Vih 


100 

80 

— 

50 

40 

mA 

ISB 1 

Full Standby Supply 
Current 

CS > Vcc - 0.2V; 

Vin > Vcc - 0.2V or < 0.2V 

■ 

60 

80 


30 

40 

mA 

VOL 

Output Low 

Voltage 

Vcc = Min. 

Iol = 8mA 

— 

a 



0.4 

a 

mA 

VOH 

Output High 

Voltage 

Vcc = Min. 

Ioh - -4mA 

2.4 

— 

Hi 

2.4 

— 

— 

mA 


NOTES: 2673 bill 

1. tAA = 25, 30, 35ns. 

2. tAA = 40, 45. 50. 60, 70ns. 
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1DT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1 and 2 


2673 GbL 09 


+5V 


+5V 


48012 


480Q 


DATAOUT- 


25512 < dp 30pF* 


DATAoirr- 


25512 


/77 

Figure 1. Output Load 


=r 5 P F ' 


*lnduding scape and jig. 


Figure 2. Output Load 
(for toLZ, tOHZ, twHZ, and tow) 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ±10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

8MP612S25 

8MP624S25 

8MP612S30 

8MP624S25 

8MP612S35 

8MP624S35 

8MP612S40 

8MP624S40 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

11 

— 

13 

— 

25 

ns 

toiz (1) 

Chip Deselection to Output in High Z 

2 

— 

2 

_ 

2 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

15 

— 

16 

— 

20 

— 

20 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

8 

— 

10 

— 

15 

_ 

20 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

Write Cycle 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tew 

Chip Select to End of Write 

20 



25 

— 

30 

— 

35 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tAS 

Address Set-up Time 

3 

— 

3 

— 

3 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

23 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

2 

— 

2 

— 

2 

— 

5 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

10 

— 

11 

— 

15 

— 

15 

ns 

tDW 

Data to Write Time Overlap 

11 

— 

13 

— 

14 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 



ns 
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IDT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5V ±1 0%, TA = -55°C to +125°C and 0° to +70°C) 


Symbol 

Parameter 

8MP612S45 

8MP624S45 

8MP612S50 

8MP624S50 

8MP612S60 

8MP624S60 

8MP612S70 

8MP624S70 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

45 

— 

50 

— 

60 

— . 

70 

— 

ns 

tAA 

Address Access Time 

— 

45 

— 

50 

— 

60 

— 

70 

ns 

tACS 

Chip Select Access Time 

— 

45 

— 

50 

— 

60 

— 

70 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

35 

— 

40 

ns 


Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

20 

— 

20 


25 

— 

30 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

45 

— 

50 

— 

60 

— 

70 

ns 

Write Cycle 

twc 

Write Cycle Time 

45 

— 

50 

— 

60 

— 

70 

— 

ns 

tew 

Chip Select to End of Write 

40 

— 

45 

— 

55 

— 

65 

— 

ns 

tAW 

Address Valid to End of Write 

40 

— 

45 

— 

55 

— 

65 

— 

ns 

tAS 

Address Set-up Time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

35 

_ 

40 

_ 

50 

— 

60 

— 

ns 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

_ 

5 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

15 

— 

20 

— 

25 

— 

30 

ns 

tDW 

Data to Write Time Overlap 

20 

— 

20 

— - 

25 

— 

30 

— 

ns 

tDH 

Data Hold from Write Time 

5 

— 

5 

— ' 

5 

— 

5 

' — 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— ■ 

5 

— 

ns 


NOTE: 2673 tbl 12 


1 . This parameter is guaranteed by design, but not tested. 
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1DT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



2673 drw 03 


TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 ’ 4) 



2673 drw 04 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3, 4) 


UB, LB & CS 


DATA OUT 


2673 drw 05 

NOTES: 

1 . WE is high for Read cycle. _ 

2. Device is continuously selected, CS = Vn and UB, LB = Vn for 16 output active. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT8MP624S, IDT8MP612S 

64K/32K x IS CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)* 1 ’ 2 ’ 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 ’ 2 ’ 3 ’ 5) 



NOTES: _ 

1 . WE or CS must be high during all address transactions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During_this period, I/O pins are in the output state and input si gnals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled wri te cy cle, write pulse ((twp) > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT8MP624S, IDT8MP612S 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 



Blank Commercial (0°C to +70°C) 


S FR-4 SIP (Single In-line Package) 


25 
30 
35 
40 
45 
50 
60 
70 

S Standard Power 

8MP624 64Kx 16 CMOS Static RAM Module 
8MP612 32K x 1 6 CMOS Static RAM Module 

2073 dn* 00 


*\ 

Speed in 
Nanoseconds 
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64K x 16 

IDT8MP624L 

Integrated Device Technology, Inc. 


32K x 16 

CMOS STATIC RAM MODULE 

IDT8MP612L 


FEATURES: 

• High-density CMOS static RAM module 64K x 1 6 organi- 
zation (IDT8MP624) or32K x 16 option (IDT8MP612) 

• Fast access time 

— 70ns (max.) over commercial temperature range 

• Separate Upper byte (1/06-16) and Lower byte control 
allows for greater application flexibility 

• Low-power consumption 

• Offered in a vertically mounted 40-pin SIP (single in-line 
package) for maximum space-savings 

• Cost-effective plastic SO's mounted on an epoxy laminate 
(FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT8MP624L/IDT8MP612L are high-speed CMOS 
static RAMs constructed on an epoxy laminate substrate 
using four 32K x 8 static RAMs (I DT8MP624L) or two 32K x 8 
static RAMs (IDT8MP61 2L) in plastic surface-mount packages. 
Functional equivalence to proposed monolithic static RAMs is 
achieved by utilization of an on-board decoder that interprets 
the higher order address Ai 5 to select one of the two32Kx 16 
RAMs as the by-1 6 output and using LB and UB as two extra 
chip select functions for lower byte (l/Oi-s) and upper byte (1/ 
09 - 16 ) control, respectively. (On the IDT8MP612L 32K x 16 
option, Ais needs to be extremely grounded for proper 
operation.) 

The IDT8MP624L/IDT8MP612L are available with access 
times as fast as 70ns for commercial temperature range, with 
maximum operating power consumption of only 825mW (64K 
x 16 option). The module also offers a full standby mode of 
2.2mW (max.). 

The IDT8MP624L/IDT8MP61 2L are offered in a 40-pin FR- 
4 SIP package. For the 32-pin JEDEC sidebrazed DIP, refer 
to the IDT8M624S/IDT8M612S. 

All inputs and outputs of the IDT8MP624L/IDT8MP612L 
are TTL-compatible and operate from a single 5V supply. 
Fully asynchronous circuitry is used, requiring no clocks or 
refreshingforoperation, and providing equal access and cycle 
times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM 




COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 

©1990 Integrated Device Technology, Inc. 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 * 


1 

) i Ae 

2 

; .. i As 

3 

) = J A 4 

4 

) 1 A 3 

5 

) 1 A 2 

6 

) i Ai 

7 

>-■ — j Ao 

8 

Z>= LB 

9 

13= WE 

10 

Vcc 

11 

Z>= GND 

12 

I>= l/Oi 

13 

Z>= 1/02 

14 

!>=■ 1/03 

15 

Z>=> 1/04 

16 

I>== I/Os 

17 

Z>= I/Os 

18 

Z>= I/O? 

19 

Z>= 1/08 

20 

z>= cs 

21 

Z >=== 1 OE 

22 

Z>= 1/09 

23 

Z>= I/O io 

24 

Z>= l/On 

25 

Z>==> I /0 12 

26 

Z>=> I/0 13 

27 

Z>= 1/014 

28 

!!>=■ I/O is 

29 

Z>=> I/0 16 

30 

!>==■■ GND 

31 

Ais 

32 

Z>= UB 

33 

) j A 7 

34 

> i A8 

35 

) * A9 

36 

Z>= Aio 

37 

? . i Ail 

38 

Z>= Al 2 

39 

Z>= Al3 

40 

!>= A 14 


2708 drw 01 

SIP 

SIDE VIEW 


PIN NAMES 


AO-15 

Addresses 

l/Oi-ie 

Data Input/Output 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 

OE 

Output Enable 

m 

Upper Byte Control 

ES 

Lower Byte Control 


2708 Ibl 01 


NOTE: 

1 . For module dimensions, please refer to module drawing M39 (8MP624L) 
and M40 (8MP612L in the packaging section. 

2. On the IDT8MP612L (32K x 16) option, Ais (Pin 31) requires external 
grounding for proper operation of the module. 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 


Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 

mm 

Tstg 

Storage Temperature 

-55 to +125 

km 

Pt 

Power Dissipation 

1.0 

w 

lOUT 

DC Output Current 

50 

mA 


2708 tbl 02 

NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sectionsof this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 


GND 

Ground 

0 

0 

0 

mm 

VlH 

Input High Voltage 

2.2 

— 

6.0 

wm 

Vil 

Input Low Voltage 

-0.5 (1 > 


0.8 

mm 


2708 tbl 03 

NOTE: 

1. Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


2708 tbl 04 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT8MP624L 
Min. Typ.* 1 ) Max. 

IDT8MP612L 
Min. Typ.* 1 ’ Max. 

Unit 

■SDH 

Input Leakage Current 

Vcc = Max., Vin = GND to Vcc 

— 

— 

15 

— 

— 

15 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

_ 

— 

15 

— 

— 

15 

pA 

Icci 

Operating Power Supply 

Current 

CS, UB, and LB = Vil 

Vcc = Max., Output Open 
f = 0 

— 

20 

80 

— 

20 

80 

mA 

ICC2 

Dynamic Operating Current 

CS, UB, and LB = Vil 

Vcc = Max., Output Open 
f = fMAX 

— 

80 

150 


80 

150 

mA 

ISB 

Standby Power Supply 

Current 

CS>ViH 

Vcc = Max., Output Open 

f = fMAX 


6 

15 

— 

6 

15 

mA 

ISBl 

Full Standby Power Supply 
Current 

CS> Vcc -0.2V 

VlN > Vcc - 0.2V or < 0.2V 

— 

10 

400 

— 

10 

300 

pA 

VOL 

Output Low Voltage 

Iol = 2.1mA, Vcc = Min. 

— 

— 

0.4 

— 

— 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -1.0mA, Vcc = Min. 

2.4 

— 

— 

2.4 

— 

— 

V 


2708 tbl 05 

NOTE: 

1. Vcc = 5V, Ta = +25°C 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2708 tbl 06 


+5V 

^480n 


DATAout 


2550 < =r= 30pF* 


+5V 
{ 4800 


DATAour 


2550' 


T 5 P F * 


Figure 1. Output Load Figure 2. Output Load 

* Including scope and jig (for tcuz, toLZ, tCHZ, tOHZ, tow, 

tWHZ) 

AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5 V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

IDT8MP624L70 
IDT8MP612L70 
Min. Max. 

IDT8MP624L85 
IDT8MP612L85 
Min. Max. 

IDT8MP624L100 
IDT8MP612L100 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

70 

— 

85 

— 

100 

— 

ns 

tAA 

Address Access Time 

— 

70 

— 

85 

— 

100 

ns 

tACS 

Chip Select Access Time 

— 

70 

— 

85 

— 

100 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

10 

— 

10 

— 

10 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

40 

50 

— 

60 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tOHZ (1> 

Output Disable to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 — 

5 

— 

ns 

■SH 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power Down Time 

— 

70 

— 

85 

— 

100 

ns 

Write Cycle 

twc 

Write Cycle Time 

70 

— 

85 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

65 

— 

75 

— 

90 

— 

ns 

tAW 

Address Valid to End of Write 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Setup Time 

5 

— 

5 

— 

5 

— 

ns 

tWP 

Write Pulse Width 

60 

70 

— 

80 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

10 

— 

ns 

tWHZ (1> 

Write Enable to Output in High Z 

— 

30 

— 

35 

— 

40 

ns 

tDW 

Data to Write Time Overlap 

30 

— 

35 — 

40 

— 

ns 

tDH 

Data Hold from Write Time 

5 

— 

5 

— 

5 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 

ADDRESS 

OE 

UB, LB.CS 

DATAcxjt 

TIMING WAVEFORM OF READ CYCLE NO. 2 (1> 2 > 4) 

ADDRESS 

DATAoitt 

2708 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3 (1 * 3 ’ 4) 

UB, LB.CS 

DATA out 

2708 drw 06 

NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vil and UB, LB = Vn for x16 output active. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 {1 ’ 6) 



2708drw08 


NOTES: ___ 

1 . WE or CS or UB and LB must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS.and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase t o the output must not be applied. 

5. IMhe CS, UB and UB low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = Vil). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS, UB and UB is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied 
to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design but not tested. 
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IDT8MP824L, IDT8MP812L 

64K/32K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 


m 


m 

Ev73 

Output 

Power 

Standby 

□ 

□ 

a 

a 

□ 

High Z 

Standby 

Standby 

D 

D 

□ 

□ 

□ 

High Z 

Standby 

Read 

L 

L 

L 

L 

H 

DOUT 1-16 

Active 

Lower Byte 
Read 

L 

H 

L 

L 

H 

Douti-8 

Active (XB) 

Upper Byte 
Read 

L 

L 

H 

L 

H 

DOUT 9-16 

Active (XB) 

Read 

L 

L 

L 

H 

H 

High Z 

Active 

Lower Byte 
Read 

L 

H 

L 

H 

H 

High Z 

Active (XB) 

Upper Byte 
Read 

L 

L 

H 

H 

H 

High Z 

Active (XB) 

Write 

L 

L 

L 

X 

L 

Din i-i6 

Active 

Lower Byte 
Read 

L 

H 

L 

X 

L 

Din i-8 

Active (XB) 

Upper Byte 
Read 

L 

L 

H 

X 

L 

Din 9-i6 

Active (XB) 
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CAPACITANCE^ (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 


ClN 

Input Capacitance 

> 

O 

II 

z 

> 

35 

m 

COUT 

Output Capacitance 

Vout = 0V 

40 

■a 


2708 tbl 09 

NOTE: 

1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 


IDT XXXX 

A 

999 

A 

A 

Device Type 

1 

Power 

1 

Speed 

1 

Package 

i 

Process/ 

Temperature 


Range 


-| Blank Commercial (0°C to +70°C) 

-j S FR-4 SIP (Single In-line Package) 


70 

'I 

85 

> Speed in Nanoseconds 

100 

J 

L 

Low Power 

8MP624 

64 K x 1 6 CMOS Static RAM Module 

8MP612 

32K x 1 6 CMOS Static RAM Module 


2708 drwio 
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64K X 16 IDT7M624S 

fj 

m) 

1 

CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• High-density 1 Megabit CMOS static RAM module 

• Customer-configured to 64K x 16, 128K x 8 or 256K x 4 

• Fast access times 

— Military: 30ns (max.) 

— Commercial: 25ns (max.) 

• Low power consumption 

— Active: 4.8W (typ. in 64K x 16 organization) 

— Standby: 1 ,6mW (typ.) 

• Offered in 40-pin, 900 mil center sidebraze DIP, 
achieving very high memory density 

• Single 5V (±10%) power supply 

• Dual GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7M624 is a 1 Megabit high-speed CMOS static 
RAM module constructed on a multi-layered ceramic sub- 
strate using sixteen 64K x 1 static RAMs in leadless chip 
carriers. Making four chip select lines available (one for each 
group of 4 RAMs) allows the userto configure the memory into 
a 64K x 1 6, 1 28K x 8 or 256K x 4 organization. In addition, 
extremely high speeds can be achieved by the use of 
IDT7187s fabricated in IDT's high-performance, high- 
reliability technology, CEMOS™. 

The IDT7M624 is available with access times as fast as 
25ns (max.) commercial and 30ns (max.) military tempera- 
ture range, with maximum operating power consumption of 
only 1 2.3W (significantly less if organized 1 28K x 8 or 256K x 
4). The module also offers a standby power mode of 5.7W 
(max.) and a full standby mode of 1 .7W (max.). 

The IDT7M624 is offered in a 40-pin, 900 mil center 
sidebraze DIP. 

All inputs and outputs of the IDT7M624 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera- 
tion. 

All IDT military module semiconductor components are 
compliant with the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


A0-A15 ' 
CS 0-3 ■ 


CS 4-7 ■ 


_ WE ' 
CS 8-1 1 ■ 


CS 12-15 


Do 


F 








G 

m 

I 

IS 

lEB 

1 

Si 

iES 

11 


D 7 


Da M Dg MDio 1 — Dii 




HD 13 




D 14 


D 15 



CEMOS Is a trademark of Integrated Device Technology. Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 


8.32 


DSC-7011/2 

1 













IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


IDT7M624 

64K x 16 CONFIGURATION 



IDT7M624 

128K x 8 CONFIGURATION 



2663 drw 09 

NOTE: 

1 . The chip selects are tied together in groups of two. The decoderuses the new higher order address pin (Ai6) to determine which of the two banks of memory 
are enabled. 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 * 


GND 

D 15 
CS12-15 
D 4 
WE 
Ai 

D 14 

A2 
D 5 
A 3 
A 4 
D 13 
As 
De 
A6 
A 14 

D 12 
CS 4-7 

D? 

Al5 



Vcc 

Du 

CSs-11 
Do 
Ao 
A 13 

D io 

Al2 

D i 

An 

Aio 

Do 

A9 

D2 

A 8 

A? 

Da 

CS 0-3 

D 3 

GND 


2663 drw 02 


DIP 

TOP VIEW 


NOTE: 

1 . For module dimensions, please refer to module drawing M8 in the 
packaging section 


TRUTH TABLE 


Mode 

CSxx 

WE[ 

Output 

Power 

Standby 

H 

X 

High Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

High Z 

Active 
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RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

/ Ambient 
Temperature 

GND 

Vcc 

Military 

-55°C to + 125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to + 70°C 

ov 

5.0V ± 10% 
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PIN NAMES 


AO-15 

Address 

Do- 15 

Data Input/Output 

CSxx 

Chip Selects 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 
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ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal 

Voltage with 
Respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

"C 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to +155 

°c 

birr 

DC Output 
Current 

50 

50 

mA 


NOTE: 2663 tbl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = + 25° C, f = 1 .0MHz) 


Symbol 

Parameter^) 

Conditions 

Typ. 

Units 

Cin 

Input Capacitance 

ViN= OV 

130 

PF 

Cout 

Output Capacitance 

Vout= 0V 

35 

PF 


NOTE: 2663 tbl 06 

1. This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

EH! 9 


Unit 

Vcc 

Supply Voltage 

warn 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 

Input Low Voltage 

-0.5^ 

— 

0.8 

V 


NOTE: 2663 tbl 03 

1. Vil = -3.0V for pulse width less than 20ns. 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = -55° C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7M624S 

Unit 

Min. 

TypW 

Max.< 3 > 

Max.< 4 > 

|IU| 

Input Leakage Current 

Vcc = 5.5V, Vin = GND to Vcc 

— 

— 

20 

20 

pA 

|lLO| 

Output Leakage Current 

Vcc = 5.5V, CSxx = VlH, Vout = 
GND to Vcc 

— 

— 

20 

20 

pA 

ICCX16 

Operating Current in XI 6 mode 

CSxx = V il, Output Open, Vcc = 
5.5 V, f = fMAX 

— 

960 

1950 

2240 

mA 

ICCX8 

Operating Current in X8 mode 

CSxx = V il. Output Open, Min. 
Duty Cycle = 100% 

— 

720 

1380 

1640 

mA 

ICCX4 

Operating Current in X4 mode 

CSxx = V IL, Output Open, Min. 
Duty Cycle = 100% 

— 

600 

1100 

1340 

mA 

ISB 

Standby Power Supply Current 

CSxx > Vih (TTL Level), 

Vcc = 5.5V, Output Open 

— 

480 

820 

1040 

mA 

ISB 1 

Full Standby Power Supply 

Current 

CSxx > Vcc - 0.2V Vin > Vcc - 
0.2V or < 0.2V (CMOS Level) 

— 

0.32 

320( 2 ) 

320 

mA 

VOL 

Output Low Voltage 

Iol = 10mA, VCC = 4.5V 

— 

— 

0.5 

0.5 

V 

Iol = 8mA, Vcc = 4.5V 

— 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Ioh = -4mA, Vcc= 4.5V 

mzm 

— 

— 

— 

V 


NOTES: 2663*107 

1. Typical limits are at Vcc = 5.0V, + 25° C. 

2. Isbi max. at commercial temperature = 240mA. 

2. tAA = 30, 35, 45, 55, 65ns. 

3. tAA = 25ns. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2663 *1 08 


+5V 


+5V 


480ft 


480ft 


DATAout- 


255ft < =|= 30pF 


DATAOUT- 


255ft 


/77 

Figure 1. Output Load 


=J= 5pF 


Figure 2. Output Load 
(for tCHZ, tcLZ, tWHZ and tow) 


"including scope and jig. 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V± 10%. Ta = -55° C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

7M624S25 
Com'l. Only 

7M624S30 

7M624S35 

7M624S45 

7M624S55 

7M624S65 

Unit 











UJ9I 


Read Cycle 

t RC 

Read Cycle Time 

□ 

— 


— 


— 

B 

— 


— 

B 

— 


t AA 

Address Access Time 

— 

m 

— 

9Q 




B 



— 

B 


t ACS 

Chip Select Access Time 

— 

m 

— 





B 

— 


— 

B 

SSI 

t OH 

Output Hold from Address Change 

5 

— 

5 

— 

D 

— 

B 

— 

5 

— 

B 

— 


t CL2 

Chip Selection to Output in Low Z 

5 

— 

5 

— 

B 

— 

5 

— 

B 

— 

5 

— 


t CHZ 

Chip Deselection to Output in High Z 

— 

EH 

— 

b 

— 


— 


— 


— 


ms 

tPU 

Chip Selection to Power Up Time 

n 


0 


0 


0 


0 


0 


29 

t PD 

Chip Selection to Power Down Time 


Q 

— 


— 


— 


— 


— 


29 

Write Cycle 

t wc 

Write Cycle Time 

o 

— 


— 


— 

B 

— 


— 

B 

— 


tew 

Chip Selection to End of Write 


— 

m 

— 


— 

B 

— 


— 


— 


t AW 

Address Valid to End of Write 


— 


— 


— 

B 

— 


— 


— 


t AS 

Address Set-up Time 

2 

— 

3 


B 

— 

5 

— 

B 

— 

B 

— 

m 

t WP 

Write Pulse Width 


— 


— 

B 

— 


— 


— 

B 

— 


t WR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

■ 

t DW 

Data Valid to End of Write 

o 

— 


— 


— 

B 

_ 


— 


— 


t DH 

Data Hold Time 

b 

— 

5 

— 

5 

— 

5 

— 

B 

— 

5 

— 

■ 

t WHZ 

Write Enable to Output in High Z 

0 


0 

b 

0 

mm 

B 


0 

23! 

0 



tow 

Output Active from End of Write 

D 

— 

O 

— 

5 

— 

B 

— 

5 

— 

B 

' - 
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TIMING WAVEFORM OF READ CYCLE NO. 1 0- 2 ) 



TIMING WAVEFORM OF READ CYCLE NO. 2 0> 3 > 



MW I CO. 

1. WE is high for READ cycle. 

2. CSxx is low for READ cycle. 

3. Address valid prior to or coincident with CSxx transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is guaranteed by design but not tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)! 1 2 > 3 > 7 ) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 2 . 3 - 5 ) 



NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringrthis period, I/O pins are in the output state and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
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IDT7M624S 

64K X 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT 


xxxxx 

X 

XX 

X 

X 

Device 

Type 

1 

Power 

1 

Speed 

1 

Package 

1 

Process/ 

Temperature 
!-» 


Range 


Blank 

B 


^ C 

25 

30 

35 

45 

55 

65 

i S 

1 7M624 


Commercial (0°C to +70°C) 

Military (-55°C to+125°C) 
Semiconductor Components Compliant 
to MIL-STD-883, Class B 

Sidebraze DIP (Dual In-line Package) 
(Commercial Only) 

^ Speed in 
Nanoseconds 


Standard Power 

64K x 16 CMOS Static RAM Module 

2663 drw 1 1 
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FEATURES: 

• High-density 4 megabit CMOS static RAM module 

• Fast access time 

- commercial: 25ns (max.) 

- military: 35ns (max.) 

• Low power consumption 

• Available in 48-pin, 900 mil wide sidebrazed DIP (Dual 
In-line Package) 

• Multiple GND pins for maximum noise immunity 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7M4016 is a 4 megabit high-speed CMOS static 
RAM module constructed on a multi-layered ceramic 
substrate using sixteen (256K x 1) static RAMs in leadless 
chipcarriers. The!DTM4016isanupgradefromthelDT7M624 
(64K x 16 RAM module) ottering four times the memory 
density in the same size package. Making four chip select 
lines available (one for each group of four RAMs) allows the 
user to configure the memory into a 256K x 16, 512K x 8 or 
1024K x 4 organization. 

The IDT7M4016 is packaged in a 48-pin, 900 mil wide 
sidebrazed DIP. This enables four megabits of static RAM 
memory to be placed in less than 2.2 square inches of board 
space. 

All inputs and outputs of the IDT7M4016 are 
TTL-compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All IDT military module semiconductor components aro 
compliant to the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 



CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION (1) 


GND C 

1 

NC C 

2 

Ao II 

3 

Ai II 

4 

A2 L 

5 

WEl C 

6 

CS (4-7) c 

7 

D4 II 

8 

D5 II 

9 

De C 

10 

D 7 C 

11 

GND C 

12 

A9 C 

13 

Aio C 

14 

Ail C 

15 

Al2 II 

16 

Al3 c 

17 

WE u c 

18 

CS (12-15) II 

19 

Dl2 C 

20 

Dl3 C 

21 

Dl4 c 

22 

Di 5 c 

23 

Vcc c 

24 


48 

□ Vcc 

47 

□ Do 

46 

□ Di 

45 

□ D2 

44 

□ D3 

43 

□ CS (0-3) 

42 

□ A3 

41 

□ A 4 

40 

□ A5 

39 

□ A 6 

38 

□ A 7 

37 

□ A8 

36 

□ Vcc 

35 

□ Ds 

34 

□ D9 

33 

□ Dio 

32 

□ Di_i 

31 

□ CS (8-1 1) 

30 

□ Al4 

29 

□ Al5 

28 

□ Al6 

27 

I] Al7 

26 

□ NC 

25 

□ GND 


DIP 

TOP VIEW 


2713 dm 02 


NOTE: 

1. For module dimension, please refer to module drawing Ml 5 in the 
packaging section. 


PIN NAMES 


Vcc 

Power 

GND 

Ground 

Ao— A 17 

Addresses 

D 0 -D 15 

Data Input/Output 

CSo-3 

Chip Selects 

WEl 

Write Enable (Lower Byte) 

WEu 

Write Enable (Upper Byte) 
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TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

High-Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 


Active 
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ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2713 tbl 03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

> 

O 

II 

Z 

> 

30 

pF 

ClN(A) 

Input Capacitance 
(Address and Control) 

< 

Z 

II 

o 

< 

200 

pF 

COUT 

Output Capacitance 

VOUT = 0V 

30 

PF 


NOTE: 2713 tbi 04 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

EEB 

ESI 

EH; 

Vcc 

Supply Voltage 

mm 

5.0 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

a 

VlH 

Input High Voltage 

2.2 

— 


D 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2713 4)105 

1 . Vil = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C + 125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

0V 

5.0V ± 10% 


2713 4)106 


8.33 
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IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

■1 

Input Leakage 
(Address and Control) 

Vcc = Max., Vin = GND to Vcc 

— 

80 

pA 

■ 

Input Leakage (Data) 

Vcc = Max., Vin = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


2713 tol 07 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 


■ 

Parameter 

Test Conditions 

IDT7M4016 (1) 

IDT7M4016 (2> 

Unit 

Max. 

Max. 

Com'l. 

Mil. 

Com'l. 

Mil. 

Icci 

Operating Current 

Vcc = Max., CS < VlL.f = 0, Outputs Open 

1760 

— 

1600 

1760 


ICC2 

Dynamic Operating Current 

Vcc = Max., CS < Vil, f = fMAX 

Output Open 

2560 

n 

2400 

2560 

mA 

ISB 

Standby Supply Current 

Vcc = Max.,CS > Vih, f = fMAX.Ouputs Open 

560 

— 

560 

560 


ISB 1 

Fuji Standby Supply Current 

CS > Vcc -0.2 V, Vin > Vcc -0.2V or < 0.2V 

480 

— 

480 

480 



NOTES: 2713 tol 08 

1. 25,30ns 

2. 35, 45. 55ns 


AC TEST CONDITIONS 


input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2713 tol 09 


+5V 


480Q 


DATAout- 


255a < =p 30pF* 


r/7 


Figure 1. Output Load 


+5V 


4800 


DATAout- 


255a < 4= 5pF* 


/77 2713 drw 03 


Figure 2. Output Load 
(for tCLZ, tCHZ, tow, tWHZ) 


'Including scope and jig 
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IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to+125°C) 



Parameters 

! mm 

^^^55 3IP? \ j^pj| 

7M4016S35 

Unit 

Min. j Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE 1 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 


tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

BFi 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 


tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 


tCHZ (1) 

Chip Deselect to Output in High Z 

— 

13 

— 

17 

— 

20 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 


tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 


tPD (1) 

Chip Deselect to Power Down Time 

— 

25 

— 

30 

— 

35 


WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 


tew 

Chip Selection to End of Write 

25 

— 

30 

— 

35 

— 


tAW 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

Bi 

tWP 

Write Pulse Width 

25 

— 

30 

— 

35 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tWHZ (1) 

Write Enable to Ouput in High Z 

— 

13 

— 

15 

— 

20 


tDW 

Data to Write Time Overlap 

12 

— 

15 

— 

15 

— 


tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 


tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 


2713 tbl 10 





































































































IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameters 

7M4016S45 

7M4016S55 

7M4016S70 

Mil. Only 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

! READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

m 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

B9 

tACS 

Chip Select Access Time 

— 

45 

— 

55 

— 

70 

BIBB 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 


tCHZ (1) 

Chip Deselect to Output in High Z 

— 

25 

— 

25 

— 

30 

HOI 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

_ 

ms 

tPU (1) 

Chip Select to Power Up Time 

0 

— 

0 



0 

— 

HSI 

tPD (1) 

Chip Deselect to Power Down Time 

— 

45 

— 

55 

— 

70 

Ul 

WRITE CYCLE ] 

two 

Write Cycle Time 

45 

— 

55 

— 

70 

— 


tew 

Chip Selection to End of Write 

45 

— 

55 

— 

65 

— 

■a 

tAW 

Address Valid to End of Write 

45 

— 

55 

— . 

65 

— 

mm 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ESI 

tWP 

Write Pulse Width 

45 

— 

55 

— 

65 

— 

ta 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

KM 

tWHZ (1) 

Write Enable to Ouput in High Z 

— 

25 

— 

25 

— 

30 

mm 

tDW 

Data to Write Time Overlap 

20 

— 

30 

— 

35 

— 

KM 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

Him 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2713 ibin 

1 . This parameter is guaranteed by design, but not tested. 


































































































IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ 

' CYCLE NO. 2 {1 ’ 2) 

•» tRC ► 


ADDRESS ^ 

< ' > 



•4 tAA — 

•* tOH— — ► 



■4 tOH 

c 

DATAout /> 

< > 

C > 


2713drw05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1) 3) 


CS ^ 

\ / 

s 



4 tCHZ (4) — 

U 1CLZ (4) *H 



t> 

E > 



NOTES: 

1. WE is high for Read Cycle. _ 

2. Device is continuously selected, CS = V il, 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 


8,33 
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IDT7M4016 

256K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)* 1 ’ 2 ’ 3) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 ’ 2 ’ 3 ’ 4) 



NOTES: 

1. WEorCS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

5. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 



8.33 
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IDT7M4016 

256 K x 16 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX XX XXX X 


X 


Device 

Type 


Power Speed Package Process/ 

| | | Temperature 

Range 


Blank Commercial (0°C to +70°C) 

B Military (-55°C to +1 25°C) 

Semiconductor components compliant to 
MIL-STD-883, Class B 


i C 

25 
30 
- 35 
45 
55 
70 

i S 


Ceramic DIP (Dual In-line Package) 

(commerical only) 

(commerical only) 


>- Speed in Nanoseconds 


(military only) 
Standard Power 


-| 7M4016 256K x 16 CMOS Static RAM Module 

2713 drw 09 
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512KX 16 

CMOS STATIC RAM MODULE 


IDT7MP4047 


FEATURES: 

• High-speed 8 megabit CMOS static RAM module 

• Fast access time: 70ns (max.) 

• Low power consumption 
— Active: 220mA max. 

Standard version 

— CMOS Standby: 16 mA max. 

Very low power version (SCD4600) 

— CMOS Standby: 800pA max. 

— Data retention: 400pA max. (Vcc= 2V) 

• Surface mounted small outline plastic packages on a 
45-pin FR-4 SIP (Single In-line Package) 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MP4047 is an 512K x 16 CMOS static RAM 
module constructed on a multilayer epoxy laminate (FR-4) 
substrate using 8 1 28K x 8 static RAMs in small outline plastic 
packages and a one-of-four decoder. Availability of two Write 
Enables and two Output Enables provides byte access and 
output control flexibility. The IDT7MP4047 is available with 
access times as fast as 70ns with a maximum operating 
current of 220mA. For battery backup applications, a very low 
data retention current version is available. 

The IDT7M P4047 is packaged in a 45-pin FR-4 SIP (Single 
In-line Package). This results is a package 4.6 inches in 
length and 0.3 inches in thickness. 

All inputs and outputs of the IDT7MP4047 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM 


AO-18 


cs 


WEo OEo WEi OEi 

MM 


19 ^ 

512K 

R/> 

X 16 
tM 




i 

8 ] 

r 1 

' 


I/O 0-7 


1/08-15 

2754 drwOI 


CEMOS Is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MP4047 

512Kx 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 ) 



g|p 2754 drw 02 

NOTE: FRONT VIEW 

1. For module dimensions, please refer to drawing M41 in the packaging 
section. 


PIN NAMES 


l/Oo— 1/015 

Data Inputs/Outputs 

Ao— Ai8 

Addresses 

cs 

Chip Select 

WEo-i 

Write Enables 

OEo-i 

Output Enables 

Vcc 

Power 

GND 

Ground 


2754 tbl 01 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbias 

Temperature Under Bias 

-55 to +125 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

Iout 

DC Output Current 

50 

mA 


NOTE: 2754 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at those or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE* 1 ) (Ta = + 25°C, f = i.OMHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

ClN 

Input Capacitance 

VlN = ov 

35 

PF 

ClN(C) • 

Input Capacitanpe(CS) 

> 

o 

II 

2 

> 

8 

PF 

COUT 

Output Capacitance 

VOUT = 0V 

35 

PF 


NOTE: 2754 « 04 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6 

V 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


NOTE: 2754 tbl 05 

1 . Vil = -3.0V for pulse width less than 20ns. 


TRUTH TABLE 


Mode 

CS 

We 

Output 

Power 

Standby 

H 

X 

High Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

High Z 

Active 


2754 tbl 02 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


2754 tbl 06 
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IDT7MP4047 

512K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 

VCC = Max., ViN = GND to VCC 

— 

8 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

8 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 2mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -1 mA 

2.4 

— 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS = Vil, 
f = fMAX, Output Open 

— 

220 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CS > Vih, Vcc = Max., 
f = fMAX, Ouput Open 

— 

24 

mA 

|SB1 (1) 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vhc, Vin > Vhc or < Vlc 

Vcc = Max., Output Open 

— 

16 

mA 


NOTE: 2754 tbl 07 

1 . For low power version 1^, = 800pA, refer to SCD4600 when ordering. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2754 tbl 03 


5V 


480H 


DATAout- 


2550 < 4= 30pF* 


/77 


Figure 1. Output Load 


'Including scope and jig 


5V 


4800 


DATAout- 


2550 


T 


rn 


Figure 2. Output Load 
(for tCLZ, tOLZ, Ichz, tOHZ, tow, and tWHZ) 
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IDT7MP4047 

512K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameters 

7MP4047L70 

7MP4047L85 

7MP4047L1 00 

7MP4047L120 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

70 

— 

85 

— 

100 

— 

120 


tACS 

Chip Select Access Time 

— 

70 

— 

85 

— 

100 

— 

120 


tOE 

Output Enable to Output Valid 

— 

45 

— 

48 

— 

50 

— 

60 


tOHZ (1) 

Output Disable to Output in High Z 

— 

30 

— 

33 

— 

35 

— 

40 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

o 

— 

0 

— 

0 

— 

0 

— 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

BB 

Chip Deselect to Output in High Z 

— 

40 

— 

43 

— 

45 

— 

50 

gg 

tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 

Ml 

tWP 

Write Pulse Width 

55 

— 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

2 

— 

5 

— 

5 

— 

ns 

tAW 

Address Valid to End of Write 

65 

— 

82 

— 

90 

— 

100 

— 

ns 

tew 

Chip Selection to End of Write 

65 

— 

80 

— 

85 

— 

100 

— 

ns 

tDS 

Data Set-up Time 

35 

— 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Write Enable to Ouput in High Z 

— 

30 

— 

33 

— 

35 

— 

40 

ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2754 tbl 09 

1 . This parameter is guaranteed by design, but not tested. 


DATA RETENTION CHARACTERISTICS 0 ’ 4) 

(TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

cc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CS > Vcc - 0.2V 

VlN < Vcc - 0.2V 

VlN > - 0.2V 

— 

400 

pA 

tCDR (3) 

Chip Deselect to Data Retention Time 

0 

— 

ns 

tR< 3 > 

Operation Recovery Time 

tRC (2) 

— 

ns 


NOTES: 2754 tbi io 

1. Vcc = 2V, Ta= +25°C. 

2. tnc = Read Cycle Time. 

3. This parameter is guaranteed by design, but not tested. 

4. This option is only offered when ordering to SCD4600. 

DATA RETENTION WAVEFORM 

DATA 
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IDT7MP4047 

S12K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 - 2 ’ 4) 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1> 3 ’ 4) 



NOTES: 

1. WE is high for Read Cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. 0E = VIL. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed, but not tested. 



8.34 
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IDT7MP4047 

512K x 16 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 0 ’ 2 ’ 3 ’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 ’ 2 > 3 ’ 5) 


ADDRESS 


CS 


X 


-twc- 


X 


tAW ■ 


-tAS- 


tCW ■ 


WE 


t DW ■ 


t*WR 


tDH 


DATA IN 




DATA VALID 


> 


NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CSand a low WE. 

3. tWR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. During this period, I/O pins are in the output state and inputs si gnal s must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transitions, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig).. This parameter is graranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > tWHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
two. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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512KX 16 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 







IDT7MC4032 



Integrated Device Technology, Inc. 


16K x 32 

CMOS STATIC RAM MODULE 


FEATURES: 

• High density separate I/O, 51 2K CMOS static RAM 
module 

• Fast access time: 15ns (max.) 

• Available in low profile 88-pin sidebraze ceramic dual 
SIP (Dual Single In-line Package) 

• Surface mounted LCC components mounted on a 
co-fired ceramic substrate 

• High impedance outputs during write mode 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL-compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MC4032 is a 16K x 32 static RAM module with 
separate I/O constructed on a co-fired ceramic substrate using 
eight IDT71982 1 6K x 4 static RAMs in leadless chip carriers. 
Extremely fast speeds can be achieved due to the use of 64K 
static RAMs Fabricated in IDT's High-performance, high- 
reliability CEMOS™ technology. The IDT7MC4032 is avail- 
able with access time as fast as 15ns with minimal power 
consumption. 

The 7MC family of ceramic DSIPs offers the optimum in 
packing density and profile height. The IDT7MC4032 is 
packaged in a 88-pin ceramic dual SIP. The dual row configu- 
ration allow 88 pins to be placed on a package less than 4.5 
inches long and .27 inches wide. At only 520 mils high, this low 
profile package is ideal for systems with minimum board 
spacing. Extremely high packing density can also be achieved 
allowing four IDT7MC4032 modules to be stacked per inch of 
board space. 

All inputs and outputs of the IDT7MC4032 are TTL- 
compatible and operate from a single 5V power supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, and providing equal access and cycle 
times for ease of use. 

All IDT military module semiconductor components are 
manufactured on compliance to the latest revision of 
MIL-STD-883, Class B, making them ideally suited for 
applications demanding the highest level of performance and 
reliability. 


FUNCTIONAL BLOCK DIAGRAM 


DATA in 




32 

ADDRESS — /■■■ » 

INPUT 

WE ** 




16K x 32 RAM 

OE * 



CSu.L ** 

OUTPUT 



32 


DATAoUT 2712 drw 01 


CMOS Is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1990 


Cl 990 Integrated Device Technology. Inc. 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 * 


GND 

c 

1 

88 

□ 

Vcc 

Dio 

c 

2 

87 

□ 

DOo 

DM 

c 

3 

86 

□ 

DOi 

Dl2 

c 

4 

85 

□ 

DO 2 

DI3 

c 

5 

84 

□ 

DO 3 

DI4 

c 

6 

83 

□ 

D04 

DI5 

d 

7 

82 

□ 

DOS 

DI6 

c 

8 

81 

□ 

DOS 

DI7 

d 

9 

80 

□ 

DO 7 

AO 

c 

10 

79 

□ 

A 1 

A2 

c 

11 

78 

□ 

A3 

A4 

c 

12 

77 

□ 

A 5 

DIs 

c 

13 

76 

□ 

DOs 

Dio 

c 

14 

75 

□ 

DOs 

Dlio 

c 

15 

74 

□ 

DO10 

Dill 

c 

16 

73 

□ 

DO11 

DI12 

c 

17 

72 

□ 

DO12 

DI13 

c 

18 

71 

□ 

DO13 

Dh4 

c 

19 

70 

□ 

DO14 

DI15 

c 

20 

69 

□ 

DO15 

WE 

c 

21 

68 

□ 

CSl 

Vcc 

c 

22 

67 

□ 

GND 

OE 

c 

23 

66 

□ 

CSu 

Dlio 

c 

24 

65 

□ 

DO16 

Dll? 

c 

25 

64 

□ 

DOi7 

Dlio 

c 

26 

63 

□ 

DO18 

DI19 

c 

27 

62 

□ 

DO19 

DI20 

c 

28 

61 

□ 

DO20 

DI21 

c 

29 

60 

□ 

DO21 

DI22 

c 

30 

59 

□ 

DO22 

DI23 

c 

31 

58 

□ 

DO23 

A6 

c 

32 

57 

□ 

A7 

As 

c 

33 

56 

□ 

A 9 

A10 

c 

34 

55 

□ 

All 

Al2 

c 

35 

54 

□ 

A13 

Dl24 

c 

36 

53 

□ 

DO 24 

Dl25 

c 

37 

52 

□ 

D025 

Dl26 

c 

38 

51 

□ 

DO 26 

Dl27 

c 

39 

50 

□ 

DO 27 

Dl28 

c 

40 

49 

□ 

DO 28 

Dl29 

r= 

41 

48 

□ 

DO 29 

Dl30 

1= 

42 

47 

□ 

DO 30 

Dl31 

c 

43 

46 

□ 

DO31 

GND 

c 

44 

45 

□ 

Vcc 


2713 drw 02 


DSIP 

TOP VIEW 


NOTE: 

1. For module dimension, please refer to module drawing M43 in the 
packaging section. 


PIN NAMES 


A 0 -A 13 

Addresses 

Dio— DI 31 

Data Input 

DO 0 -DO 31 

Data Output 

We 

Write Enable 

OE 

Output Enable 

CSl 

Chip Select (Lower) 

CSu 

Chip Select (Upper) 

Vcc 

Power 

GND 

Ground 


2712 tol 01 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

HighZ 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Write 

L 

X 

L 

HighZ 

Active 

Read 

L 

H 

H 

HighZ 

Active 


2712 4)102 


ABSOLUTE MAXIMUM RATINGS* 1 * 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-10 to +85 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°C 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2712 4)103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating, only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter* 1 ) 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

< 

Z 

II 

O 

< 

15 

pF 

ClN(A) 

Input Capacitance 
(Address and Control) 

< 

z 

II 

0 

< 

80 

pF 

COUT 

Output Capacitance 

VOUT « OV 

15 

pF 


NOTE: 27124)104 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC OPERATING 
CONDITIONS 


NOTE: 2712 tbi 05 

1 . Vil = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = Q°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

mm 

Input Leakage 
(Address and Control) 

Vcc = Max., Vin = GND to Vcc 

— 

80 

pA 

|lLl| 

Input Leakage (Data) 

Vcc = Max., Vin = GND to Vcc 

— 

5 

pA 

|lio| 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

5 

PA 

VOL 

Output Low Voltage 

Vcc = Min., Iol - 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


2712 « 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 





IDT7MC4032 
15, 20ns 

IDT7MC4032 

25ns 

IDT7MC4032 
30, 40, 50ns 





Max. 

Max. 

Max. 


Symbol 

Parameter 

Test Conditions 

Com'l. 

Mil. 

Com'l. 

Mil. 

Com'l. 

Mil. 

Unit 

Icci 

Operating Current 

f = 0, CS < Vil, Vcc = Max., 
Output Open 

960 

H 

960 

1000 

800 

800 

mA 

ICC2 

Dynamic Operating 
Current 

Vcc = Max., CS < VlL, 
f = Imax, Output Open 

1200 

H 

1200 

1200 

1000 

1120 

mA 

ISB 

Standby Supply Current 

CS>Vih, Vcc = Max., 
f = fMAX, Ouputs Open 

600 

H 

480 

480 

400 

440 

mA 

ISB 1 

Full Standby Supply 
Current 

CS > Vcc -0.2V, 

Vin > Vcc -0.2V or < 0.2V 

200 

H 

160 

160 

120 

160 

mA 


2712 Ibl 07 


Symbol 

Parameter 

Min. 


Max. 

rm 

Vcc 

Supply Voltage 

4.5 


5.5 

ra 

GND 

Supply Voltage 

0 

0 

0 

■9 

Vih 

Input High Voltage 

2.2 

— 

6.0 

fl 

Vil 

Input Low Voltage 

-0.5 (1 > 

— 

0.8 

D 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C + 125°C 

OV 

5.0 V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ± 10% 


2712 tbl 06 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


+5V 


+5V 


48012 


DATAout- 


255a 


dz 30pF* 


rh 

Figure 1. Output Load 


480Q 


DATAout- 


2550 


t 


/77 2712 drw 0: 

Figure 2. Output Load 
(for tCLZ, tOLZ, tCHZ, tOHZ, tow, tWHZ) 


‘Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 




7MC4032S15 

7MC4032S20 

7MC4032S25 




Com'l Only 

Com'l Only 




Symbol 

Parameters 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

| Read Cycle 

tRC 

Read Cycle Time 

15 


20 

— 

25 

— 


tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 


tACS 

Chip Select Access Time 

— 

1,15. 

— 

20 

— 

25 

mon 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

JOP* 

5 

— 

5 

— 


tOE 

Output Enable to Output Valid 

— 

10 

— 

15 

— 

15 

mm 

tOLZ (1) 

Output Enable to Output in Low Z 

5 


5 

— 

5 

— 


tCHZ (1) 

Chip Deselect to Output in High Z 

— 


— 

8 

— 

10 


tOHZ (1) 

Output Disable to Output in High Z 

— * 

* ! 

— 

8 

— 

15 

1^1 

tOH 

Output Hold from Address Change 

5 * 

H31 

5 

— 

5 

— 


tPU (1) 

Chip Select to Power Up Time 

0 i: 


0 

— 

0 

— 


tPD (1) 

Chip Deselect to Power Down Time 



— 

20 

— 

25 


Write Cycle 

two 

Write Cycle Time 



17 

— 

20 

— 

ns 

tew 

Chip Selection to End of Write 

14 

;i; : _ 

17 

— 

20 

— 

ns 

tAW 

Address Valid to End of Write 

14........ 

1 — 

17 

— 

20 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

14.1. J 

— 

17 

— 

20 


B9 

tWR 

Write Recovery Time 

"O'"** 

— 

0 

— 

0 

§piM| 


tWHZ (1) 

Write Enable to Ouput in High Z 


5 

— 

7 

— 

■l 

BSI 

tDW 

Data to Write Time Overlap 

- 8 

— 

10 

— 

13 

— 

ns 

tDH 

Data Hold from Write Time 

£ o 

— 

0 

— 

0 

Sa^» 

m 

tow (1) 

Output Active from End of Write 


— 

5 

— 

5 

— 

ns 


2712*108 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 


mu 

Parameters 

7MC4032S30 

7MC4032S40 

7MC4032S50 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

30 

— . 

40 

— 

50 

— 


tAA 

Address Access Time 

— 

30 

— 

40 

— 

50 

wm 

tACS 

Chip Select Access Time 

— 

30. 

— 

40 

— 

50 

BBi 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

■a 

tOE 

Output Enable to Output Valid 

— 

20 

— 

22 

— 

30 


tOLZ (1) 

Output Enable to Output in Low Z 

5 


5 

_ 

5 


msi 

tCHZ (1) 

Chip Deselect to Output in High Z 

>: 


— 

17 

— 

18 

isi 

tOHZ (1) 

Output Disable to Output in High Z 

— 

hibh 

— 

17 

— 

18 

BQjl 

tOH 

Output Hold from Address Change 

m 


5 

— 

5 

— 


tPU (1) 

Chip Select to Power Up Time 

0 IP 


0 

— 

0 

— 


tPD (1) 

Chip Deselect to Power Down Time 


M 30 

— 

40 

— 

50 


Write Cycle 

two 

Write Cycle Time 

25 

— 

35 

— 

45 

— 


tew 

Chip Selection to End of Write 

25 

— 

28 

— 

38 

— 

IB 

tAW 

Address Valid to End of Write 

25 

— 

30 

— 

40 

— 

m 

tAS 

Address Set-up Time 

0 

— 

2 

— 

2 

— 

E9 

tWP 

Write Pulse Width 

25 

— 

28 

— 

38 

_ 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

_ 

0 

— 

■a 

tWHZ (1) 

Write Enable to Ouput in High Z 


10 

— 

12 

— 

17 

■a 

tDW 

Data to Write Time Overlap 

IS 

— 

17 

— 

23 

— 

■a 

tDH 

Data Hold from Write Time 

■B: 

— 

0 

— 

0 

— 

IB 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 27121M09 


1 . This parameter is guaranteed by design, but not tested. 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1> 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ’ 2 > 4) 


ADDRESS 


IX 


-tRC ■ 


t AA 


-tOH- 


DATAqut 


3 


X 


-tOH- 


>fCXX> | < DATA VALID X 


TIMING WAVEFORM OF READ CYCLE NO.-3 (1 > 3 ’ 4) 



NOTES: 

1 . WE is high for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vll. 

5. Transition is measured ±500mV from steady state. This parameter is guaranteed by design but not tested. 



8.35 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 {1) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 ’ G) 



NOTES: 

1. WEorCS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a low CS. 

3. twn is measured from the earlier of CS or WE going High to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the inp ut signals of opposite pha se to the outputs must not be applied. 

5. If th e CS Low transition occurs simultaneously with or after the WE Low transitions or after the WE transition, the outputs remain in a high impedance state. 

6. OE is continuously low (OE = Vil). 

7. DATAout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase must not be applied to them. 

9. Transition is measured ±500mV from steady state. This parameter is graranteed by design, but not tested. 
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IDT7MC4032 

16K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX 

X 

XX 

X 

X 

Device 

Type 

[ 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


Blank Commercial (0°C to +70°G) 

B Military (-55°C to +125°C) 

Semiconduct components compliant to 
MIL-STD-883, Class B 

CV Ceramic DSIP (Dual Single In-line Package) 


Speed in Nanoseconds 


50 

S Standard Power 

7MC4032 1 6K x 32 CMOS Static RAM Module 

2712 drw 09 


15 

20 

25 

30 

40 


(commerical only) 
(commerical only) 


8.35 
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Integrated Device Technology, Inc. 


16K x 32 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7MP4031 


FEATURES: 

• High density 51 2K CMOS static RAM module 

• Low profile 64 pin ZIP (zig-zag in-line vertical package) 

• Fast access time: 15ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MP4031 is a 1 6K x 32 CMOS static RAM module 
constructed on an epoxy laminate (FR-4) substrate using 8 
16K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 64K static RAMs fabricated in IDT’s high per- 
formance, high reliability CEMOS™ technology. The 
IDT7MP4031 is available withaccess time asfast as 15nswith 
minimal power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers the 
optimum in packing density and profile height. The 
1DT7MP4031 is packaged in a 64 pin (FR-4) ZIP (zig-zag in- 
line vertical package). The dual row configuration allows 64 
pins to be placed on a package 3.65 inches long and 0.35 
inches wide. At only 0.50 inches high, this low profile package 
is ideal for systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4031 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

Two identification pins (PDO and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PD1 to determine a 16K depth. 


FUNCTIONAL BLOCK DIAGRAM 


CSi CS2 CS3 CS 4 



CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M P4031 

16K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 ’ 2) 


GND 

PDi PDo-GND 
I/Os PDi -OPEN 
I/O 9 
I/ 0 10 
I/O ii 

Ao 
Ai 
A2 
I/0 12 

I/O 13 
I/O 14 
I/O 15 

GND 

NC 

CS 2 

CS 4 
NC 
OE 
I/O 24 

I/O 25 

I/O 26 
I/O 27 
A3 

a 4 

A 5 
Vcc 
Ag 
I/O 28 

I/O 29 

I/O 30 
I/O 31 

2681 drw 02 


PDo 

2 

1 

3 

l/Oo 

4 

5 

I/0 1 

6 

7 

1/02 

8 

9 

1/03 

10 

11 

Vcc 

12 

13 

A? 

14 

15 

A8 

16 

17 

A9 

18 

19 

1/04 

20 

21 

1/05 

22 

23 

1/06 

24 

25 

1/0/ 

26 

27 

WE 

28 

29 

NC 

30 

31 

CSi 

32 




33 

CS 3 

34 

35 

NC 

36 

37 

GND 

38 

39 

I/0 16 

40 

41 

I/0 17 

42 

43 

I/O 18 

44 

45 

I/O 19 

46 

47 

Aio 

48 

49 

An 

50 

51 

Al2 

52 

53 

Al3 

54 

55 

I/O 20 

56 

57 

I/O 21 

58 

59 

I/O 22 

60 

61 

I/O 23 

62 

63 

GND 

64 



ZIP TOP 
VIEW 

NOTE: 

1. For module dimensions, please refer to module drawig M46 in the 
packaging section. 

2. Pins 2 and 3 (PDo and PDi) are read by the user to determine the depth 
of the module. If PDo reads GND and PDi reads Open, then the module 
has 16K depth. 


PIN NAMES 


l/Oo— 31 

Data Input/Output 

Ao— 13 

Address Inputs 

CSi —4 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

PDo-i 

Depth Identification 

Vcc 

Power 

GND 

Ground 


2631 tbIOl 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Write 

L 

X 

L 

DATAin 

Active 

Read 

L 

H 

H 

High-Z 

Active 


2681 tbl 02 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

IOUT 

DC Output Current 

50 

mA 


NOTES: 2681 tbl 03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = + 25 °C, F = 1 . 0 MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

V(IN) = ov 

10 

PF 

ClN(A) 

Input Capacitance 
(Address & Control) 

V(IN) = ov 

60 

PF 

COUT 

Output Capacitance 

V(OUT) = ov 

10 

PF 


NOTE: 2681 tbl 04 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

VlL 

Input Low Voltage 

— Q.5 (1) 

— 

0.8 

V 


1 . Vil (min) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commerical 

0°C to +70°C 

OV 

5.0V ±10% 


2681 tbl 06 
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IDT7MP4031 

16K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

!■ 

Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

40 

pA 

i mm 

Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

5 

pA 

Ilo 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

5 

pA 

VOL 

Output Low 

Vcc = Min., Iol = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


Symbol 

Parameter 

Test Conditions 

15ns 

Max. 

20ns 

Max. 

25ns 

Max. 

35ns 

Max. 

Unit 

Icci 

Operating Current 

f = 0; CS = VlL 

Vcc = Max.; Output Open 

1080 

960 

960 

800 

mA 

ICC2 

Dynamic Operating 
Current 

Vcc = Max.; CS = Vil; f = fMAX 
Output Open 

1440 

1200 

1200 

1000 

mA 

ISB 

Standby Supply 
Current 

CS > Vih, Vcc = Max. 
f = fMAX, Outputs Open 

600 

480 

480 

400 

mA 

ISB 1 

Full Standby 

Supply Current 

CS > Vcc - 0.2V; f = 0, 

Vin > Vcc - 0.2V or < 0.2V 

200 

160 

160 

120 

mA 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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+5V 



+5V 


480ft 


Dout ■ 


255ft 


=±5pF* 


Figure 2. Output Load 
(for tcHZ, tcLZ, tOHZ, tOLZ, twHZ and tow) 


"Including scope and jig. 
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IDT7MP4031 

16K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ±10%, TA = 0°C to +70°C) 


1 

Parameter 

7MP4031S15 

7MP4031S20 

7MP4031S25 

7MP4031S35 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

ns 

tM 

Address Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 


Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

9 

— 

12 

— 

15 

— 

20 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ (1) 

Chip Deselect to Output in High Z 

— 

7 

— 

8 

— 

10 

— 

15 

ns 


Output Disable to Output in High Z 

_ 

7 

— 

8 

— 

15 

— 

15 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1> 

Chip Deselect to Power-Down Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

14 

— 

17 

— 

20 

— 

30 

— 

ns 

tew 

Chip Select to End of Write 

14 

— 

17 

— 

20 

— 

25 


ns 

tAW 

Address Valid to End of Write 

14 

— 

17 

— 

20 

— 

25 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

14 

_ 

17 

— 

20 

— 

25 

— 

ns 

tWR 

Write Recovery Time 

0 


0 

— 

0 

— 

0 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

6 

_ 

7 

— 

7 

— 

10 

ns 

tDW 

Data to Write Time Overlap 

10 

— 

10 

— 

13 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

5 

— 

5 

— 

5 

- 

5 


ns 


NOTE: 2681 fol 09 

1 . This parameter is guaranteed, but not tested. 
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IDT7MP4031 

16K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 > 4) 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1l3>4) 



2681 drw 06 

NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected. CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4031 

16K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 * 6) 



NOTES: 


2681 drw 08 


1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WR) of a low CS. 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringjhis period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. Ifjhe CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = Vn). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4031 

16K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 





SUBSYSTEMS "FLEXI-PAK" FAMILY 
32K x 32 
128K x 32 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7M4003 

IDT7M4013 


FEATURES: 

• High-density 1 megabit/4 megabit CMOS static RAM 
modules 

• Member of the Subsystems "Flexi-Pak” Family of inter- 
changeable modules, with equivalent pin-outs, support- 
ing a wide range of applications 

• Footprint compatiblemodule upgrades to the next higher 
density with relative ease 

• Fast access times: 

7M4003 - 25ns (max.) commercial 
7M4003 - 30ns (max.) military 
7M4013- 35ns (max.) commercial 
7M4013 - 45ns (max.) military 

• Low power CMOS operation 

• Surface mounted LCC components on a multi-layered 
co-fired ceramic substrate 

• Offered in a 66-pin “PGA-type” HIP (Hex In-line Pack- 
age), occupying only 1 sq. inch of board space 

• Single SV (±1 0%) power supply 

• Multiple ground pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7M4003/4013 are high-speed, high-density I 
megabit/4 megabit CMOS static RAM modules constructed 
on a multi-layer co-fired ceramic subslrate using either 32K x 
8 or 128K x 8 SRAM components in leadless chip carriers. 

These modules are part of the IDT Subsytems "Flexi-Pak" 
Family modules. This family of SRAM/EEPROM/EPROM 
memory modules support applications requiring stand alone 
static or programmable memory requirements, or those appli- 
cations needing a combination of both. All three module con- 
figurations have equivalent pin-outs, making these “plug-in 
compatible” (i.e. inter-changeable) modules suitable for a 
wide range of applications. 

The IDT7M4003/4013 is available with access times as 
fast as 25/35ns over the commercial temperature range and 
30/45ns over the military temperature range. 

This family of IDT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and allows the designer to fit 1 megabit/4 megabit of 
memory into 1 sq. inch of board space. 

All military IDT modules are assembled with semiconduc- 
tor components compliant with the latest revision of MIL-STD- 
883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


I/O O- I/O 7 1/08-1/015 I/O 16-1/023 1/024-1/031 


a A A | 


Ao-Al6-7^* 

32K x 8 

32K x 8 

32K x 8 

32K x 8 

OE — ► 

or 

or 

or 

or 

128K x 8 

128K x 8 

128K x 8 

" 128K x 8 


"l — z z — z — z z — r 


CEo WE 0 CEi WE 1 CE 2 WE 2 CE 3 WE 3 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 


01990 Integrated device Technology, Inc. 
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IDT7M 4003/401 3 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 ’ 2) 











1/08 

WEi 

1/015 

• 1 

• 12 *23 

34 • 45 • 56* 

1/024 

Vcc 

1/031 

1/09 

CSi 

1/014 

• 2 

• 13 «24 

35 • 46 • 57* 

1/025 

CS3 

I/O 30 

I/O io 

GND 

I/0 13 

• 3 

• 14 #25 

36* 47 • 58* 

1/026 

WE3 

1/029 

Al3 

I/O ii 

I/0 12 

• 4 

• 15 *26 

37 • 48 • 59* 

A6 

1/027 

1/028 

Al4 

Aio 

OE 

• 5 

• 16 #27 

38 • 49 • 60 • 

A7 

A3 

Ao 

A 15 

An GND 

• 6 

• 17 *28 

39 • 50* 61 • 

GND 

A4 

A i 

A 16 

Al2 

WE o 

• 7 

• 18 *29 

40* 51 • 62 • 

As 

A5 

A2 

GND 

Vcc 

1/0 7 

• 8 

• 19 *30 

41 • 52 * 63* 

A9 

WE 2 

1/023 

l/Oo 

CSo 

1/06 

• 9 

• 20 «31 

42 • 53 • 64 • 

I/O 16 

CS2 

1/022 

l/Oi 

GND 

1/0 5 

• 10 «21 *32 

43 * 54 * 65 • 

1/017 

GND 

1/021 

1/02 

1/03 

1/04 


• 22 *33 

44 • 55 • 66 • 

I/O 18 

I/0 19 

I/O 20 
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HIP 

NOTE: T0PVIEW 

1 . For module dimensions, please refer to drawing M32 in the packaging section. 

2. For the IDT7M4003 (32K x 32) version, pins 6 and 7 are no connects. 


PIN NAMES 


Name 

Description 

I/O0-31 

Data Inputs/Outputs 

AO-16 

Address Inputs 

WEO-3 

Write Enables 

CSO-3 

Chip Selects 

OE 

Output Enable 

VCC 

Power Supply 

GND 

Ground 


CAPACITANCE* 1 ^ (Ta = +25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

ClN(1) 

Input Capacitance 
(DATA, CS, WE) 

VlN = ov 

50 

pF 

ClN(2) 

Input Capacitance 
(ADDRESS, OE) 

> 

o 

II 

z 

> 

12 

PF 

COUT 

Output Capacitance 

Vout = OV 

12 

pF 


NOTE: 2711 tbi 03 

1 . This parameter is guaranteed by design, but not tested. 


TRUTH TABLE 


Mode 


Ea 


Output 

Power 

Standby 

H 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Read 

L 

H 

H 

High Z 

Active 

Write 

L 

X 

L 

DATAin 

Active 
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IDT7M 4003/401 3 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 

with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 271 1 tbl 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 




Vcc 

Supply Voltage 



5.5 

O 

GND 

Supply Voltage 

0 

0 

0 

D 

VlH 

Input High Voltage 

2.2 

— 



VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

D 


NOTE: 2711 tbl 04 


1 . Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2711 tbl 05 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = -55°C TO +125°C and 0°C TO +70°C) 



Parameter 

Test Conditions 

Min. 

Max. (1) 

Max. <2> 

Unit 

| H 

Input Leakage Current 
(Address, OE) 

Vcc = Max., Vin = GND to Vcc 


5 

10 

pA 


Input Leakage Current 
(Data, CS, WE) 

Vcc = Max., Vin = GND to Vcc 


20 

40 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

5 

10 

pA 

lee 

Dynamic Operating Current 

Vcc = Max., CS < Vil 
f = fMAX, Output Open 

— 

800 

880 

mA 

ISB 

Standby Supply Curent 

Vcc = Max., CS > Vih 
f = fMAX, Output Open 

— 

80 

280 

mA 

ISBl 

Full Standby Supply Current 

CS > Vcc -0.2V 

Vin > Vcc -0.2V or < 0.2V 

— 

80 

80 

mA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

ua 

- 

— 

V 


NOTE: 

1 . For TA = 0°C to +70°C versions only. 

2. For TA = -55°C to +125°C versions only. 
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IDT7M4003/4013 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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+5V 


+5V 



/V/ 2711 drw 03 


Figure 1. Output Load Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, tOHZ, tOW, tWHZ) 


•Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%. Ta = -55°C to +125°C and 0°C to +70°C1 


Symbol 

Parameters 

7M4003S25 
(Com'l Only) 

7M4003S30 

7M4003S35 

7M4013S35 

7M4003S40 

7M4013S40 

7M4003S45 

7M4013S45 

Unit 


12091251 



naB 

READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

mm 

— 

ESI 

— 


— 

40 

— 

mm 

BH9i 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

12 

— 

13 

— 

15 

— 

20 

— 

25 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

5 

— 

5 

— 

ns 

tCHZ (1) . 

Chip Select to Output in High Z 

— 

12 

— 

15 

— 

17 

. — 

20 

— 

20 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

12 

— 

13 

— 

15 

— 

20 

— 

20 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

5 

— 

5 

— 

5 

— 

ns 

WRITE CYCLE ! 

twc 

Write Cycle Time 

25 

' — 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tew 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

2 

— 

2 

— 

ns 

twp 

Write Pulse Width 

20 

— 

23 

— 

25 

— 

30 . 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ (1) 

Write Enable to Ouput in High Z 

— 

12 

— 

13 

— 

17 

— 

20 

— 

20 

ns 

tDW 

Data to Write Time Overlap 

13 

— 

15 

— 

16 

— 

16 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

3 

— 

3 

— 

3 

— 

3 

— 

5 

— 

ns 


Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 27iiibios 


1 . This parameter is guaranteed by design, but not tested. 
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IDT7M 4003/401 3 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameters 

7M4003S50 

7M4013S50 

7M4003S60 
7M4013S60 
(Mil. Only) 

7M4003S70 
7M4013S70 
(Mit. Only) 

7M4003S85 
7M4013S85 
(Mil. Only) 

Hi! 

Unit 



edmem 



READ CYCLE 

tRC 

Read Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

100 

— 

ns 

tAA 

Address Access Time 

— 

50 

— 

60 

— 

70 

— 

85 

— 

100 

ns 

tACS 

Chip Select Access Time 

— 

50 

— 

60 



70 

— 

85 

— 


ns 


Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 


ns 

tOE 

Output Enable to Output Valid 

— 

30 

— 

30 

— 

35 

— 

40 

— 

O 

ns 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 


ns 

tCHZ (1) 

Chip Select to Output in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

K9 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

Q 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 


ns 

WRITE CYCLE 

twc 

Write Cycle Time 

50 

— 

60 

— 

70 

— 

85 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

45 

— 

55 

— 

65 

— 

80 

— 

90 

— 

ns 

tAW 

Address Valid to End of Write 

45 

— 

55 

— 

65 

— 

80 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

2 

— 

2 

— 

5 

— 

5 

— 

5 

— 

ns 

twp 

Write Pulse Width 

40 

— 

45 

— 

45 

— 

50 

— 

55 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ (1) 

Write Enable to Ouput in High Z 

— 

20 

— 

25 

— 

30 

— 

35 

— 

KB 

ns 

tDW 

Data to Write Time Overlap 

25 

— 

30 

— 

30 

— 

35 

— 

40 

— 

ns 

tDH 

Data Hold from Write Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tow (1) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2711 tbl 09 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4003/4013 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



271 1 drw 04 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ’ 4) 


cs 


DATA out 

2711 drw 06 

NOTES: 

1 . WE is high for Read Cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M4003/4013 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)* 1, 2> 3 - 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)* 1, 2> 3> 5) 



NOTES: 

1. WEorCS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. Duringjthis period, I/O pins are in the output state, input signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transitionjs^measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse (twp > tWHZ + tow) to allow the I/O drivers to turn off data and to be placed on the bus for the required tow. 

If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp . 
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IDT7M4003/4013 

32K/128K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX XX XXX 


X 


X 


Device Power Speed Package Process/ 



Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Semiconductor components compliant to 
MIL-STD-883, Class B 

C Sidebraze DIP (Dual In-line Package) 


25 (Commercial only) 

30 

35 

40 

45 

50 

60 (Military only) 

70 (Military only) 

85 (Military only) 

100 (Military only) 

S Standard Power 


L Speed in Nanoseconds 


7M4003 32 K x 32 CMOS Static RAM Module 
7M4013 128K x 32 CMOS Static RAM Module 


2711 drw 10 
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Integrated Device Technology, Inc. 


64K x 32 

CMOS STATIC RAM MODULE 


IDT7M4017 


FEATURES: 

• High-density 2 megabit CMOS static RAM module 

• Fast access time 

— Military: 40ns (max.) 

— Commercial: 30ns (max.) 

• Individual byte selects 

• Upper and lower word write enables 

• Available in 60-pin, 600 mil wide ceramic sidebraze DIP 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 

• Modules available with semiconductor components 
compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7M4017 is a (64K x 32) high-speed CMOS static 
RAM module constructed on a co-fired ceramic substrate 
using eight 32K x 8 static RAMs in leadless chip carriers. 
On-board decoders use Ais to select the upper or lower bank 
of RAMs. Four chip selects control individual byte selection. 
Extremely fast speeds can be achieved due to use of 256K 
static RAMs and the decoder fabricated in IDT’s high- 
performance, high-reliability CEMOS™ technology. 

The IDT7M4017 is offered in a 60-pin, 600 mil center 
sidebraze DIP which enables two megabits of memory to be 
placed in less than 1.9 square inches of board space. 

The I DT7M401 7 is available with fast access times over the 
commercial and military temperature ranges, with minimal 
power consumption. The circuit also offers a reduced power 
standby mode. When CS goes high, the circuit will 
automatically go to a substantially lower power mode. 

All inputs and outputs of the IDT7M4017 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

All IDT military module semiconductor components are 
manufactured in compliance with MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 * 


Vcc 

Ao 

I/O o 
I/O i 
I/O 2 
1/03 
CSo 
Ai 
I/O 4 
I/O 5 
I/O 6 
I/O 7 
A2 
A 3 
WEo 
A 4 
As 
I/O 8 

I/O 9 

I/ 0 10 
I/On 
A 6 
A? 

CSi 
I /0 12 
I/O 13 
I/O 14 
I/O 15 
A 8 
GND 


d 


D 


D 


DIP 

TOP VIEW 


GND 

I/O 31 
I/O 30 
I/O 29 

I/O 28 
NC 
NC 
CS3 
I/O 27 

I/O 26 

I/O 25 

I/O 24 

Al5 

At4 

WEi 

A13 

Al2 

I/O 23 

I/O 22 
I/O 21 
I/O 20 
An 
A10 
CS2 

I/O 19 

I/O 18 

I/O 17 

I/O 16 

Ag 

Vcc 


2664 drw 02 


NOTE: 

1. For module dimensions, please refer to module drawing M16 in the 
packaging section. 


PIN NAMES 


A0-A15 

Addresses 

I/O0-31 

Data Inputs/Outputs 

CSo 

Chip Select for I/O0-7 

CSi 

Chip Select for l/Ce-15 

CS 2 

Chip Select for I/O16-23 

CS 3 

Chip Select for I/Q24-31 

WEo 

Write Enable for I/O0-15 

WEi 

Write Enable for I/O16-31 

GND 

Ground 

Vcc 

Power 


2664 tbIOl 


TRUTH TABLE 


Mode 

CSX 

WEx 

Output 

Power 

Standby 

L 

X 

X 

Standby 

Read 

L 

H 

Dout 

Active 

Write 

L 

L 

Din 

Active 


2664 tbl 09 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal 
Voltage with 
Respect to 

GND 

-0.5 to + 7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■a 

Tbias 

Temperature 
Under Bias 

-10 to +85 

-65 to +135 

Hi 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to +150 

° c 

lout 

DC Output 
Current 

50 

50 

mA 


NOTE: 2664 4)102 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = + 25°C, f = 1 .0MHz) 


Symbol 

Parameter^ 1 ) 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

< 

z 

II 

o 

< 

30 

PF 

ClN(A) 

Input Capacitance 
(Address and 
Control) 

ViN = ov 

100 

pF 

COUT 

Output Capacitance 

Vout = 0V 

12 

PF 


NOTE: 2664ibiio 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

IfcsJI 

HEW 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

- 

MM 

MM 

VIL 

Input Low Voltage 

-o.s* 1 ) 

- 

mm 

V 


NOTE: 2664 tol 03 

1 . Vil (min.) = —3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55° Cto + 125° C 

OV 

5.0V ± 1 0% 

Commercial 

0° C to + 70° C 

OV 

5.0V ± 1 0% 


2664 tbl 04 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address & Control) 

Vcc = Max. 

VlN = GND to Vcc 

— 

20 

pA 


Input Leakage (Data) 

Vcc = Max. 

VlN = GND to Vcc 

— 

10 

pA 

flLO| 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


"2664 IBI Ut 
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Symbol 

Parameter 

Test Conditions 

Commercial 

Max. 


Unit 

Icc^ 1 ) 

Dynamic Operating Current 

Vcc = Max; CS < VlL; ( = fMAX 
Output Open 

750 

790 

mA 

ISB 

Standby Supply Current 
(TTL Level) 

CS > Vih, Vcc = Max., 

Outputs Open 

180 

180 

mA 

ISBl 

Full Standby Supply Current 
(CMOS Levels) 

CS> Vcc -0.2V 

VlN > Vcc - 0.2V or < 0.2V 

135 

175 

mA 


NOTE: 2664 4)106 

1 . For tAA = 30, 35ns versions, ICC = 900 mA. 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5 V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2664 tbl 07 


+5V 


+5V 


4800 


: 4800 


DATAout- 


2550 


DATAoltt- 


30pF* 


2550 


±. 5pF 


2664 drw 03 

Figure 1. Output Load Figure 2. Output Load 

(for tCLZ, tCHZ, tow, tWHZ) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 




7M4017S30 

7M4017S35 

7M4017S40 

7M4017S45 

7M4017S50 

7M4017S60 

7M4017S70 


Symbol 

Parameter 



lAlffli 




liMuw 




I, 1 . Hill 

EB51 

rm 


Unit 

| Read Cycle 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

_ 

45 


50 

60 

— 

70 

— 

ns 

tAA 

Address Access 
Time 

— 

30 

— 35 

— 

40 

— 

45 

— 

50 

— 

60 

— 

70 

ns 

tACS 

Chip Select 

Access Time 

— 

30 

— 

35 

— 

40 

— 

45 

— 

50 

— 

60 

— 

70 

ns 

tCLZ* 1 * 

Chip Select to 
Output in Low Z 

5 

— 

5 

— 

5 


5 



5 

— 

5 

— 

5 

— 

ns 

tCHzf) 

Chip Deselect to 
Output in High Z 

— 

15 

— 

17 

— 

20 

— 

20 

— 

20 

— 

25 

— 

25 

ns 

tOH 

Output Hold from 
Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tPli 1 ) 

Chip Select to 
Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

1 

o 

ns 

tpc/ 1 ) 

Chip Deselect to 
Power Down 

Time 


30 


35 


40 


45 


50 


60 


70 

ns 

| Write Cycle 

two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

50 

— 

60 

— 

70 

— 


tew 

Chip Select to 

End of Write 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

55 

— 

60 

— 

ns 

tAW 

Address Valid to 
End of Write 

27 

— 

30 

— 

35 

— 

40 

— 

45 

— 

55 

— 

60 

— 

ns 

tAS 

Address Set-up 
Time 

2 

— 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

25 

__ 

30 

— 

35 

— 

35 - 

45 

— . 

50 

— 

■9 

tWR 

Write Recovery 
Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHzf’> 

Write Enable to 
Output in High Z 

— 

12 

— 

13 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tow 

Data to Write 

Time Overlap 

13 

— 

14 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

ns 

tDH 

Data Hold from 
Write Time 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tow* 1 ) 

Output Active 
from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 — 

5 

— 

5 

— 

ns 


NOTE: 2664 4)108 

1. This parameter is guaranteed by design, but not tested. 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 ‘ 4) 



2664 drw05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3, 4) 


CS ^ 

\ 7 

/ 

* tACS - 

* tciz (5) 

► 


« tCHZ <5> — J 




<— ~>i 


2664diw06 


NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V lL. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±500mV from steady state. This parameter is guaranteed by design, but not tested. ___ 

II 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 ’ 6) 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WP) of a low CS. 

3. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If_the CS low transition occurs simultaneously with the WE low transition or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = Viu). 

7. DATAout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to 
them. 

9. Transition is measured +500mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M4017 

64K x 32 CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXXX 


XX 


Device Power Speed Package 


Process/ 



Blank 

B 


30 

35 

40 

45 

50 

60 

70 


Commercial (0 3 Cto +70°C) 

Military (-55°Cto + 125°C) 
Semiconductor Components 
Compliant to MIL-STD-883, Class B 

Ceramic DIP (Dual In-line Package) 


(Commerical On I/) 
(Commerical Only) 


(Military Only) 
(Military Only) 


Speed in 
Nanoseconds 


S Standard Power 

7M4017 64K x 32 CMOS Static RAM Module 


2GG4 OrwIO 


8 


8.33 
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64K x 32 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7MP4036 


FEATURES: 

• High density 2 Megabit CMOS static RAM module 

• Low profile 64 pin ZIP (Zig-zag In-line vertical Package) 
or a 64-pin SIMM (Single In-line Memory Module) 

• Fast access time: 20ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MP4036 is a 64K x 32 CMOS static RAM module 
constructed on an epoxy laminate (FR-4) substrate using 8 
64K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 256K static RAMs fabricated in IDT’s high 
performance, high reliability CEMOS™ technology. The 
IDT7MP4036 is available with access time asfast as 20nswith 
minimal power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers the 
optimum in packing density and profile height. The 
IDT7MP4036 is packaged in a 64 pin (FR-4) ZIP (Zig-zag In- 
line vertical Package). The dual row configuration allows 64 
pins to be placed on a package 3.65 inches long and 0.35 
inches wide. At only 0.50 inches high, this low profile package 
is ideal for systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4036 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

Two identification pins (PD0 and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PD0 and PD1 to determine a 64K depth. 


FUNCTIONAL BLOCK DIAGRAM 

CSi CS2 CS3 CS4 



CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MP4036 

64K x 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 0 ’ 2) 


GND 

PDi PDo - OPEN 
I/Os PDi -GND 

I/O 9 
I/ 0 10 
I/O ii 

Ao 

Ai 

A2 

I/O 12 

I/O 13 
I/O 14 
I/O 15 

GND 

A 15 

CS2 

CS4 

NC 

OE 

I/O 24 
1/025 

I/O 26 

1/027 

A3 

A 4 

A5 

Vcc 
A6 
I/O 28 

I/O 29 
I/O 30 

I/O 31 


PDo 

2 

1 

3 

l/Oo 

4 

5 

I/0 1 

6 

7 

1/02 

8 

9 

1/03 

10 

11 

Vcc 

12 

13 

a 7 

14 

15 

A8 

16 

17 

Ag 

18 

19 

1/04 

20 

21 

1/05 

22 

23 

1/06 

24 

25 

I/Or 

26 

27 

WE 

28 

29 

Al4 

30 

31 

CSi 

32 




33 

cs 3 

34 

35 

NC 

36 

37 

GND 

38 

39 

I/O 16 

40 

41 

I/O 17 

42 

43 

I/O 18 

44 

45 

I/O 19 

46 

47 

Aio 

48 

49 

An 

50 

51 

Al2 

52 

53 

Al3 

54 

55 

I/O 20 

56 

57 

I/O 21 

58 

59 

I/O 22 

60 

61 

I/O 23 

62 

63 

GND 

64 



ZIP TOP 
VIEW 

NOTE: 

1 . For module dimensions, please refer to module drawing M46 and M48 in 
the packaging section. 

2. Pins 2 and 3 (PDo and PDi) are read by the user to determine the density 
of the module. If PDo reads Open and PDi read GND, then the module 
had a 64K depth. 


PIN NAMES 


l/Oo— 31 

Data Inputs/Outputs 

Ao— 15 

Addresses 

CSl-4 

Chip Selects 

We 

Write Enable 

OE 

Output Enable 

PDo-i 

Depth Identification 

VCC 

Power 

GND 

Ground 

NC 

No Connect 


2682 tbl 01 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Write 

L 

X 

L 

DATAin 

Active 

Read 

L 

H 

H 

High-Z 

Active 


2662 tbl 02 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

IOUT 

DC Output Current 

50 

mA 


NOTES: 2662 tbl 03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
FIATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, F = 1.0MHz) 


Symbol 

Parameter 11 * 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

V (IN) = ov 

10 

PF 

ClN(A) 

Input Capacitance 
(Address & Control) 

V(IN) = ov 

60 

pF 

COUT 

Output Capacitance 

V(OUT) = OV 

10 

pF 


NOTE: 2682 tbl 04 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 


8 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commerical 

0°C to +70°C 

OV 

5.0V ±10% 


2682 tbl 06 


CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

0 i 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

D 


NOTE: 2682 4)105 

1 . Vil (min) = -3.0V for pulse width less than 20ns. 
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IDT7MP4036 

64K x 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ±10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

80 

pA 

SB 

Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., Iol = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., Ioh = -4mA 

2.4 

— 

V 


Symbol 

Parameter 

Test Conditions 

20, 25ns 

Max. 

30, 35ns 
Max. 

Unit 

Icc 

Dymanic Operating 
Current 

f = fMAx; CS = Vil 

Vcc = Max.; Output Open 

1280 

1250 

mA 

iSB 

Standby Supply 
Current 

CS > Vih, Vcc = Max. 

Outputs Open, f = fMAX 

280 

280 

mA 

ISB 1 

Full Standby 

Supply Current 

CS > VCC - 0.2V; F = 0 

VlN> Vcc -0.2V or < 0.2V 

240 

240 

mA 


2682 tbl 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 


2682 tol 08 


+5V 


+5V 


Dout- 


255L2 


480£2 


:30pF* 


/77 

Figure 1. Output Load 



Figure 2. Output Load 
(for tcHZ, tcLZ, tOHZ, toLZ, twHZ, and tow) 


'Including scope and jig. 
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IDT7MP4036 

64K x 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5 V ±10%, Ta = 0°C to +70°C) 


ppm 

Parameter 

7MP4036S20 

7MP4036S25 

7MP4036S30 

7MP4036S35 

Unit 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tCLZ (1) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

12 

— 

15 

— 

25 

ns 

IS5IH 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

o 

— 

ns 

tCHZ (1) 

Chip Deselect to Output in High Z 

— 

15 

— 

15 

— 

20 

— 

22 

ns 

tOHZ (1) 

Output Disable to Output in High Z 

— 

12 

— 

15 

— 

20 

— 

22 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tPU (1) 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD (1) 

Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tew 

Chip Select to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25 

— 

32 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

2 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tWHZ (1) 

Write Enable to Output in High Z 

— 

12 

— 

15 

— 

15 

— 

18 

ns 

tDW 

Data to Write Time Overlap 

12 

— 

15 

— 

17 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow (1) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2682 4)109 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4036 

64K x 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 > 4) 


ADDRESS 

•4 — 1 RC : ; ►] 

< > 

< 


•* t AA 

tOH *1 



•* 1 OH 


DATA out y 

bxx> 

^ DATA VALID )> 

7^ 


2681 drw 05 


TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ’ 3 ' 4) 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected. CS = Vil_ 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 


8.39 
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IDT7MP4036 

64K x 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 


ADDRESS 


< 


tWR (3) -> 




7 

•* tew ► 

\ 

^\\\\ N 


s 

s (5) 

z 

(ZZZZZZ 

tAS-*- 

" K 

tAW ► 




k _ _ _ 7 


3SS3SSE1 







/ /// / /\ 


1 DW * 

•* tDH *| 

DATA in 

<X DATA VALID )fCXX 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 * 6) 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twn) of a lo w CS. 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringjhis period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. |f_the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedence state. 

6. OE is continuously low (OE = Vn). 

7. Pout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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256K X 32 

riuine ptatio dam AAnnin cr 


PRELIMINARY 

IDT7MP4045 




FEATURES: 

• High-density 8 megabit (256K x 32) static RAM module 

• Low profile 64-pin FR-4 ZIP (Zig-zag In-line Package) or 
64-pin FR-4 SIMM (Single In-line Memory Module) 

• Fast access time: 25ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


PIN CONFIGURATION 

(1,2) 





1 

GND 


PDO tz 

2 

3 

=l PD1 


I/O C 

4 

5 

rr I/Os 

PDO -GND 

l/Oi cr 

6 

7 

rr l/Og 

PD1 - GND 

I/O 2 z 

8 

9 

rr 1 /O 10 


1/03 IZ 

10 

11 

rr I/O 11 


Vcc z 

12 

13 

p Ao 


A7 cr 

14 

15 

rr Ai 


As z 

16 

17 

Zt A 2 


A9 cr 

18 

19 

rr 1/012 


1/04 cr 

20 

21 

rr I/O 13 


I/Os z 

22 

23 

Zl 1/014 


1/06 cr 

24 

25 

Z1 1/015 


1/07 cr 

26 

27 

n GND 


WE cr 

28 

29 

Z) Al5 


Al4 Z 

30 

31 

rr CS2 


CSi cr 

32 

33 

Zl CS4 


CS3 cr 

34 

35 

Z] Al7 


Ai6 cr 

36 

37 

Zl OE 


GND cr 

38 

39 

Zl 1/024 


1 /O 16 cr 

40 

41 

Z] 1/025 


i/o 17 cr 

42 

43 

p 1/026 


1 /O 18 cr 

44 

45 

Zl I/O 27 


1 /O 19 cr 

46 

47 

Zl. A3 


Aio cr 

48 

49 

rr A 4 


An cr 

50 

51 

Zl As 


A 12 cr 

52 

53 

Z) Vcc 


A 13 cr 

54 

55 

Z) Ae 


I/O 20 cr 

56 

57 

m 1/028 


I/O 21 cr 

58 

59 

rr I/O 29 


I/O 22 cr 

60 

61 

rr 1/O30 


I/O 23 cr 

62 

63 

rr 1 /O 31 


GND cr 

64 
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ZIP 

TOP VIEW 

NOTES: 


1. For module dimensions, please refer to drawing M47 and M49 in the 
packaging section. 

2. Pins 2 and 3 (PDO and PD1) are read by the user to determine the depth 
of the module. If both read GND, then the module has a 256K depth. 


COMMERCIAL TEMPERATURE RANGE 


DESCRIPTION: 

The IDT7MP4045 is a 8 megabit (256K x 32) static RAM 
module constructed on an epoxy laminate (FR-4) substrate 
using 8 256K X 4 static RAMs in plastic SOJ packages. 
Availability of four chip select lines (one for each group of two 
RAMs) provides byte access. The IDT7MP4045 is available 
with access time as fast as 25ns with minimal powerconsump- 
tion. 

The IDT7MP family of ZIPs, DSIPs, and SIPs offers the 
optimum in packaging density and profile height. The 
IDT7MP4045 is packaged in a 64 pin FR4ZIP (zig-zag in-line 
vertical package) or a 64 lead SIMM (single in-line memory 
module). The dual row configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.575 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7M P4045 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 

Two identification pins (PDO and PD1 ) are provided for ap- 
plications in which different density versions of the module are 
used. In this way, the target system can read the respective 
levels of PDO and PD1 to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 

CS1 CS2 CS3 CS4 


n h 



l/CO-3 2703 drw 02 


PIN NAMES 


1 /O 0-31 

Data Inputs/Outputs 

AO-17 

Address 

CSI -4 

Chip Selects 

WE 

Write Enable 

OE 

Output Enable 

PDO-1 

Depth Identification 

Vcc 

Power 

GND 

Ground 


SEPTEMBER 1990 


01990 Inlegrated Device Technology. Inc. 


8.40 


DSC-7061/- 
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IDT7MP4045 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Comm. 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

■ 

Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-55 to +125 

H3H 

Tstg 

Storage Temperture 

-55 to +125 


lour 

DC Output Current 

50 

mA 


NOTE: 2703 161 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi tions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 10%, Ta = 0°C to +70°C) 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

■a 

GND 

Supply Voltage 

0 

0 

0 

m 

VlH 

Input High Voltage 

2.2 

— 

6 

■a 

Vil 

Input Low Voltage 

-0.5 (1 ! 

— 

0.8 

v 


NOTE: 2703 tbl 03 

1. Vil = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING TEMPERA- 
TURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 


2703 tbl 04 


Symbol 

Parameter 

Test Conditions 

Mln. 

Max. 

Unit 

IlLlI 

Input Leakage 
(Address & Control) 

Vcc = Max. 

Vin = GND to Vcc 

— 

20 

pA 

IlLlI 

Input Leakage 
(Data) 

Vcc = Max. 

ViN= GND to Vcc 

— 

20 

pA 

IIloi 

Output Leakage 

Vcc = Max. 

CS = Vih, Vout = GND to Vcc 

— 

2 

pA 

VOL 

Output Low 

Voltage 

Vcc = Min. Iol = 8mA 

— 

0.4 

V 

VOH 

Output High 

Voltage 

Vcc = Min. Ioh = 4mA 

2.4 

— 

V 

lee 

Dynamic Operating 
Current 

CS = Vil, Outputs Open 

Vcc = Max., f = O 

— 

960 

mA 

ISB 

Standby Supply 

Current 

CS > Vih, Vcc = Max. 

Outputs Open, f = fMAX 

— 

480 

mA 

ISBl 

Full Standby 

Supply Current 

CS > Vcc - 0.2V 

Vin > Vcc - 0.2V or < 0.2 V, f = 0 

— 

16 

mA 
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IDT7MP4045 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figure 1 


2703 tbl 06 


+5 V 


+5 V 



480 Q 


T 5 P F * 


(for tOLZ, tOHZ, tCHZ, tCLZ, tWHZ, tOW) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5,0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4045S25 

Min. Max. 

7MP4045S30 

Min. Max. 

7MP4045S35 

Min. Max. 

7MP4045S45 

Min. Max. 

7MP4045S55 

Min. Max. 

Unit 

Read Cycle 

tnc 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 

55 

— 


tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

— 

55 

Kg 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

— 

55 

m 

tCLZ*' 1 

Chip Select to Output in Low Z 

10 


10 

— 

10 

— 

10 

— 

10 

— 

mu 

toe 

Output Enable to Output Valid 

— 

12 

— 

12 

— 

18 

— 

23 

— 

25 

u 

tOLZ (,) 

Output Enable to Output in Low Z 

0 


0 

— 

0 

— 

0 

— 

0 

— ■ 

Kg 

tCHZ (1) 

Chip Deselect to Output in High Z 

— 

5 

— 

5 

— 

10 

— 

15 

— 

20 

B9 

tOHZ (1) 

Output Disable to Output in High Z 

— 

5 

— 

5 

— 

10 

— 

15 

— 

20 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tpu' 1 ' 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

m 

tPD (1) 

Chip Deselect to Power Down Time 

— 

30 

— 

30 

— 

30 

— 

30 

— 

30 

EH 

Write Cycle 

twc 

Write Cycle Time 

25 

- 

30 

— 

35 

__ 

45 

— 

55 

— 

H9 

tew 

Chip Selection to End of Write 

20 

— 

25 

— 

30 

— 

40 

— 

50 

_ 

£3 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

40 

- 

50 — 

ks 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

- 

2 

— 

ns 

tWP 

Write Pulse Width 

20 

- 

25 

— 

30 

— 

35 

— 

45 

— 

S3 

tWR 

Write Recovery Time 

3 

- 

3 

- 

3 

- 

3 

- 

3 

- 

ns 

tWHZ*'' 

Write Enable to Output in High Z 


5 

0 

7 


10 


15 

Kl;" 

15 

mm 

tow 

Data to Write Time Overlap 

10 

— 

15 

— ' 

20 

- 

25 

— 

35 

- 

ES 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

o 

0 

— 

0 

- 

ns 

tow* 1 ' 

Output Active from End of Write 

0 

- 

0 

— 

0 

- 

0 

- 

0 

- 

ns 
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NOTES: 

1. This parameter is guaranteed by design but not tested. 

2. Preliminary specifications only. 
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IDT7MP4045 

2S6K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



•< t RC ►- 


ADDRESS 

/ 




3 

* 


t 

AA 





sXXXYW 




s 

/ / / / / ' 



tOE 

(5) , 





>*f 1 OH — *► 


CS \ \ - 

V 





/ / / / 

// 






tci r (5) 




L t m 7 1 5) - 

— II 




(5) 



DAT Ant it 

1 



r — 

I CHZ ' 

\ 



7V^ 




s 


2 




TIMING WAVEFORM OF READ CYCLE NO. 2 (1>2 ’ 4) 


ADDRESS 




t RC - 




■ t AA 


H — ,OH — 


L^- tOH— ► 


DATAOUT PREVIOUS data VALID XXXX^ 

^ DATA VALID 

r 

\ 

TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ’ 3 ’ 4) 





NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected. CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200 mV from steady state. This parameter is guaranteed by design, but not tested. 


2703 drw 06 


8.40 


4 




IDT7MP4045 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 



t wc 


ADDRESS S 

^ * 

/ 

V 



tWR (3) « 


™ / / /-> 



-X XXX 



tew ► 


cs 


(5) 

£ Z 

^ / / / / / 

tAS 

tAW ► 

H* — 


Wt 

tOHZ (4 ' 9) 

\ Z 

~ / / / 

1 

1 




DATAcut ?///?}/} 


t DW ► 

-*-t DH-I 

► 

DATAin 

DATA VALID 

/<XXXX 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 > 6) 



NOTES: 


1 . WE or CS must High during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During_this period, the I/O pins are in the input state, so the input signals of opposite phase to the outputs must not be applied. 

5. ITthe CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = Vn). 

7. Dout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured +200 mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4045 

256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

Hi-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Write 

L 

X 

L 

Din 

Active 

Read 

L 

H 

H 

Hi-Z 

Active 
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CAPACITANCE (Ta = +25°C, F = 1 .0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

VlN = ov 

20 

pF 

ClN(A) 

Input Capacitance . 
(Address and Control) 

VlN - OV 

70 

pF 

COUT 

Output Capacitance 

VOUT = OV 

20 

pF 


NOTE: 

1. This parameter is guaranteed by design but not tested. Z703 tbi 09 


ORDERING INFORMATION 


IDT XXXX 


999 


Device Type Power Speed Package Process/ 

Temperature 


Range 


BLANK Commercial (0°C to +70°C) 


FR-4 ZIP (Zig-zag In-line Package) 
FR-4 SIMM (Single In-line Memory 
Module) 


25 

30 

35 

45 

55 


Speed in Nanoseconds 


Standard Power 


7MP4045 256K x 32 CMOS Static RAM Module 














































M 

jPX® 

■ 

2 X 4K X 60 PRELIMINARY 

1 

* 

1; 

fdt) 

1 

DATA/INSTRUCTION CACHE IDT7MB6064 


n 

I 

MODULE FOR IDT79R3000 

Integrated Device Technology, Inc. 

1 

(MULTIPROCESSOR) 


FEATURES: 

• High-speed CEMOS™ static RAM module constructed 
to support the IDT79R3000 CPU, in a multi-processor 
system, as a complete data and instruction cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• Operating frequencies to support 1 2MHz, 1 6.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in a high density, low profile 132 pin QIP 
(Quad In-Line Package) 

• Surface mounted SOs on a multilayer epoxy substrate 

• Multiple ground pins for maximum noise immunity 

• TTL compatible I/Os 

• Single 5V (±10%) power supply 


PIN CONFIGURATION* 1 ) 


GND 

1 

67 

GND 

GND 

132 

66 

Vcc 

Do 

2 

68 

Di 

D59 

131 

65 

D58 

Da 

3 

69 

D 3 

D57 

130 

64 

D56 

D4 

4 

70 

GND 

D55 

129 

63 

D54 

Ds 

5 

71 

DfiL 

GND 

128 

62 

D53 

OEi 

6 

72 

WEi 

WE4 

127 

61 

OE4 

d 7 

7 

73 

Vcc 

D52 

126 

60 

D51 

Vcc 

8 

74 

Ds 

D50 

125 

59 

GND 

D9 

9 

75 

GND 

GND 

124 

58 

D49 

Dio 

10 

76 

Du 

D48 

123 

57 

P2Ao 

PlAo 

11 

77 

PlAi 

P2Ai 

122 

56 

P2A2 

P1A 2 

12 

78 

GND 

P2A3 

121 

55 

P2A4 

P1A 3 

13 

79 

PIA4 

GND 

120 

54 

P2A5 

PI As 

14 

80 

PI As 

P2Ae 

119 

53 

GND 

PIA7 

15 

81 

PIAs 

P2A7 

118 

52 

P2As 

PIA9 

16 

82 

GND 

GND 

117 

51 

P2Ag 

PIA10 

17 

83 

PI A11 

P2Aio 

116 

50 

P2Aii 

PlLEi 

18 

84 

PILE? 

P20E 

115 

49 

RESET2 

RESETi 

19 

85 

PIOE 

GND 

114 

48 

Vcc 

OE 2 

20 

86 

Vcc 

P2LE 

113 

47 

OE 3 

WE 2 

21 

87 

GND 

D47 

112 

46 

WE3 

Dl2 

22 

88 

D 13 

GND 

111 

45 

D46 

Dl4 

23 

89 

D 15 

D44 

110 

44 

D45 

D 16 

24 

90 

D 17 

GND 

109 

43 

D43 

Vcc 

25 

91 

GND 

D41 

108 

42 

D42 

Dl8 

26 

92 

D 19 

D40 

107 

41 

GND 

D20 

27 

93 

GND 

Vcc 

106 

40 

D39 

D21 

28 

94 

D22 

D38 

105 

39 

D37 

D23 

29 

95 

D24 

D36 

104 

38 

D35 

D25 

30 

96 

GND 

GND 

103 

37 

D34 

D26 

31 

97 

D27 

D33 

102 

36 

D 32 

D28 

32 

98 

D29 

D31 

101 

35 

D30 

Vcc 

33 

99 

GND 

GND 

100 

34 

GND 
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TOP VIEW 


DESCRIPTION: 

The IDT7MB6064 is a 60K-byte high-speed CMOS static 
RAM cache module constructed on a multilayer epoxy sub- 
strate (FR-4), using 30 IDT6178 (4K x 4) Resettable RAMs 
and 16 IDT74FCT373 latches. 

The IDT7MB6064 supports use in a multi-processor(R3000 
based) system by providing data address invalidation latches 
onboard, ensuring cache coherency among the multiple CPUs. 
The IDT7MB6064 is organized as two separate banks of 4K 
x 60 with the IDT74FCT373S being used as address latches. 
The two banks of RAM with their associated address latches 
share a common 1 2-bit ADDRESS bus and a common 60 bit 
DATA bus. The write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately, 
to support interleaving access to the two banks of RAM. Also, 
each bank has one set of address latches to reduce the 
capacitance loading on t he outpu t s of the l atches, and thereby 
enhance performance. RESET 1 /RESET 2 clears the D36-D59 
portions of the data/instruction cache. 

All inputs and outputs of the IDT7MB6064 are TTL-com- 
patible and operate from a single 5V supply. Fully asynchro- 
nous circuitry is used, requiring no clocks or refreshing for 
operation. 


PIN NAMES 


D0-D59 

Data I/Os 

PIA0-PIA11 

Address Inputs 

P2Ao-P2An 

Invalidate Address 

PlLEi 

Data Address Latch Enable 

P1LE2 

Instruction Address Latch Enable 

PIOE 

Data Address Enable 

P20E 

Instruction Address Enable 

P2LE 

Invalidate Data Address Latch Enable 

RESETi 

Data Cache Reset 

RESET2 

Instruction Cache Reset 

WE1-WE4 

Write Enables 

OE1-OE4 

Output Enables 

GND 

Ground 

Vcc 

Power Supply 


2666 b! 01 


NOTE: 

1. For module dimensions, please refer to drawing M30 in the packaging 
section. 


CEMOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


COMMERCIAL TEMPERATURE RANGE 
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IDT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

U23 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

■a 

GND 

Supply Voltage 

0 

0 

0 

■a 

VlH 

Input High Voltage 

2.2 

— 

6 

D 

VIL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

n 


NOTE: 2666 to I 04 

1 . Vil = -3.0V for pulse width less than 20ns. 


CAPACITANCE 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance (Data) 

VlN = ov 

20 

PF 

ClN(A) 

Input Capacitance 
(Address) 

VlN = ov 

40 

PF 

ClN(C) 

Input Capacitance 
(OE, WE) 

VlN = ov 

50 

PF 

ClN(C) 

Input Capacitance (CS) 

VlN = ov 

100 

PF 

ClN(C) 

Input Capacitance 
(LE, PxOE) 

VlN = ov 

30 

PF 

Coirr 

Output Capacitance 

VOUT = OV 

20 

PF 


NOTE: 2666 tbl 03 

1 . This parameter is guaranteed by design, but not tested. 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating* 1 * 

Value 

mi 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

m 

Tbias 

Temperature Under Bias 

-55 to +125 

mm 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2666 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5 V ± 1 0% 


2666 tbl 05 



8.41 
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IDT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2666 lb I 06 


+5V 



480ft 


+5V 


480ft 


DATA out — 
255ft 



DATA out — 
255ft 



S" 2666 drw 03 


/77 


Figure 1. Output Load Figure 2. Output Load 

(for totz and toHZ) 


* Including scope and jig. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

12MHz 

16.7MHz 

20MHz 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

IDB! 

Input Leakage 

Vcc = Max., Vin = GND to Vcc 

— 

20 

— 

20 

— 

20 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CS = Vih, 

Vout = GND to Vcc 


10 

— 

10 

— 

10 

pA 

Icci 

Operating Current 

f = 0, CS = Vil; Vcc = Max., 

Outputs Open 

H 

2925 

— 

2925 

— 

2925 

mA 

ICC2 

Dynamic Operating Current 

Vcc = Max., CS = Vil; f = fMAX, 
Outputs Open 

H 

3850 

— 

3900 

— 

4150 

mA 

ISB 1 

Full Standby Supply Current 

CS > Vcc - 0.2V, 

Vin> Vcc -0.2V or < 0.2V 

B 

450 

— 

450 

— 

450 

mA 

ISB 

Standby Power Supply 
Current 

Vcc = Max., CS > Vih; f = fMAX, 
Outputs Open 

B 

1300 

— 

1425 

— 

1575 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

EZH 

— 

ea 

— 

ESI 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

— 

0.4 

— 

0.4 

V 


NOTE: 2666 tbl 07 

1 . Icci, Icc 2 in the case for all devices selected (i.e. both instruction and data cache selected). 


DC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5V ± 1 0%, TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

25MHz 

33MHz 

Unit 

Min. 

Max. 

Min. 

Max. 

UBi 

Input Leakage 

Vcc = Max., Vin = GND to Vcc 

— 

20 

— 

20 

pA 

1 IloJ 

Output Leakage 

Vcc = Max., CS = Vih, Vout = GND to Vcc 

— 

10 

— 

10 

pA 

Icci 

Operating Current 

f = 0, CS = Vil; Vcc = Max., Outputs Open 

— 

3400 

— 

3700 

mA 

|CC2 

Dynamic Operating Current 

Vcc = Max., CS = Vil; f = fMAX, Outputs Open 

— 

4675 

— 

4900 

mA 

ISB1 

Full Standby Supply Current 

CS > Vcc - 0.2V, Vin > Vcc - 0.2 V or < 0.2V 

— 

600 

— 

960 

mA 

ISB 

Standby Power Supply Current 

Vcc = Max., CS > Vih; f = fMAX, Outputs Open 

— 

1700 

— 

2000 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

ea 

— 

EZI 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

— 

EZI 

V 


NOTE: 2666fol08 

1. Icci, Icc 2 in the case for all devices selected (i.e. both instruction and data cache selected). 
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IDT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

12MHz 

16.7MHz 

20MHz 

25MHz 

33MHz 

Unit 



Min. | Max. 



READ CYCLE 

tLE 

Latch Enable Width 

6 

— 

6 

— 

6 

— 

6 

— 

6 

— 

IH3I 

tAS 

Address Setup Time to LE 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

B9 

tAH 

Address Hold Time from LE 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

13S 

tAA< 2 > 

Address Access Time 

— 

45 

— 

35 

— 

30 


25 

— 



tOE< 3 > 

Output Enable to Output Valid 

— 

22 

— 

17 

— 

11 

— 

8 

— 

5 

nu 

tOHZ (1) 

Output Disable to Output in High Z 

2 

16 

2 

14 

2 

10 

2 

8 

2 

6 

EH 

tOLZ (1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ESI 

WRITE CYCLE 

tLE 

Latch Enable Width 

6 

— 

6 

— 

6 

— 

6 

— 

6 

— 

EH 

tAS 

Address Setup Time to LE 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 


tAH 

Address Hold Time to LE 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— • 

H^E 

tAW (2) 

Address Valid to End of Write 

40 

— 

30 

— 

25 

— 

23 

— 

20 

— 

mm 

tWP 

Write Pulse Width 

35 

— 

25 

— 

20 

— 

17 

— 

12 

— 

^S!E 

tDW 

Data Valid to End of Write 

20 

— 

13 

— 

13 

— 

11 

— 

8 

— 


tDH 

Data Hold Time 

0 


0 

— 

0 

— 

0 

— 

0 

— 

lifUl 

tLOE (4) 

Latch Output Enable 

— 

7 

— 

7 

— 

7 

— 

7 

— 

7 


RESET CYCLE 

tCLPW 


40 

— 

40 

— 

30 

— 

30 

— 

25 



H 1 

RESET Pulse Width 

tCLRC 

RESET High to WE4 Low 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

EB 


NOTE: 2666 tbl 09 

1 . This parameter is guaranteed by design but not tested. 

2. LE already asserted. 

3. For all OEi, OE 2 , OEs, OE4. 

4. PIOEI and P20E1. 
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IDT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE {1) 



2666 drw 04 

NOTES: 

1 . Assume WE is active high throughout this cycle. 

2. This parameter is guaranteed by design, but not tested. 


TIMING WAVEFORM OF WRITE CYCLE 



TIMING WAVEFORM OF RESET CYCLE 



8.41 


6 



1DT7MB6064 

2 x 4K x 60 DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXXX 

X 

XXX 

X 

X 

Device 

Type 

1 

Power 

Speed 

Package 

Process/ 

Temperature 

Range 


-| Blank 

12 
16 
- 20 
25 
33 

^ S 

^ 7MB6064 (2 x 4K x 60) Data/Instruction Cache Module 
With Reset 


Commercial (0°C to +70°C) 

FR-4 QIP (Quad In-line Package) 

12MHz >> 

16.7MHz 

20MHz > Speed in MegaHertz 

25MHz 

33MHz J 

Standard Power 





Integrated Device Technology, Inc. 


2 x 4K x 64 

DATA/INSTRUCTION CACHE 
MODULE FOR IDT79R3000 CPU 


ADVANCE 

INFORMATION 

IDT7MB6044 


FEATURES: 

• High-speed 64K-byte CMOS static RAM module con- 
structed to support the IDT79R3000 RISC CPU as a 
complete data and instruction cache 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 128-pin QIP (quad 
in-line package) 

• Surface mounted SO components on a multi-layer epoxy 
substrate FR-4 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the 
IDT79R3000 CPU 

• TTL compatible I/Os 

• Single 5V (± 10%) power supply 


DESCRIPTION: 

The IDT7MB6044 is a 64K-byte high-speed CEMOS™ 
static RAM cache module constructed on a multilayer epoxy 
substrate (FR-4) using 8 IDT71586 (4K X 16) latched RAMs. 

The construction and specifications of this module have 
been optimized to support its use as a complete 4K deep 
Instruction and Data cache for the IDT79R3000 MIPs™ 
microprocessor. 

The IDT7MB6044 is organized as two separate banks of 4K 
x 64 with the IDT71586S being used as address latched 
RAMs. The two banks of RAM with their associated address 
latches share a common 1 2-bit ADDRESS bus and a common 
64-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the two banks 
of RAM. 

All inputs and outputs of the I DT7M B6044 are TTL-compat- 
ible and operate from a single 5 V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera- 
tion. 


PIN CONFIGURATION^ 


GND 

a 

1 

65 

GND 

Vcc 

128 

64 

d 

Vcc 

Do 

cn 

2 

66 

Di 

D 62 

127< 1 > <'>63 

d 

D 63 

D 2 

c; 

3 

67 

D 3 

D 60 

126(’> <'*62 

d 

061 

D 4 


4 

68 

Ds 

Dm 

125 

61 

d 

D 59 

Do 

2 

5 

69 

D 7 

Dm 

124 

60 

d 

D 57 

Db 

□ 

6 

70 

Da 

GND 

123 

59 

d 

D 55 

pz=| 

Is 

7 

71 

OEi 

WE 4 

122 

58 

d 

OE 4 

Epl 

E 

8 

72 

GND 

D54 

121 

57 

=1 



K= 

9 

73 

Dio 

D53 

120 

56 

H 

bm 

WEs 

d 

10 

74 

OEs 

WEs 

119 

55 

d 

OEe 

Dii 

d 

11 

75 

Dl 2 

Dsi 

118 

54 

d 

D52 

Dl 3 

d 

12 

76 

Vcc 

GND 

117 

53 

d 

D50 

Ao 

d 

13 

77 

Ai 

N.C. 

116 

52 

d 

N.C. 

A2 

d 

14 

78 

A 3 

A10 

115 

51 

d 

An 

A4 

d 

15 

79 

A5 

Aa 

114 

50 

d 

A 9 

Dl 4 

d 

16 

80 

GND 

A6 

113 

49 

d 

A7 

N.C. 

d 

17 

81 

LEI 

LE2 

112 

48 

d 

N.C. 

N.C. 

d 

18 

82 

LE3 

LE4 

111 

47 

d 

N.C. 

Dl 5 

d 

19 

83 

Dl6 

GND 

110 

46 

d 

D49 

Dt 7 

d 

20 

84 

Vcc 

D47 

109 

45 

d 

D48 

Die 

d 

21 

85 

Dl9 

D45 

108 

44 

d 

D 46 

D20 

d 

22 

86 

D21 

D43 

107 

43 

d 

D44 

WE 2 

d 

23 

87 

OE2 

WE 7 

106 

42 

d 

OE 7 

CS2 

d 

24 

88 

GND 

GND 

105 

41 

d 

CS 7 

CSe 

d 

25 

89 

D22 

D 42 

104 

40 

d 

CS 3 

WEe 

d 

26 

90 

OEe 

WE 3 

103 

39 

d 

OE 3 

D23 

d 

27 

91 

D24 

D40 

102 

38 

d 

D41 

D25 

d 

28 

92 

D26 

Vcc 

101 

37 

d 

D39 

D 27 

d 

29 

93 

D28 

D37 

100 

36 

d 

D38 

D29 

d 

30 

94 

D30 

D35 

99 

35 

d 

D36 

D31 

d 

31 

95 

D32 

D33 

98 

34 

d 

D34 

Vcc 

d 

32 

96 

Vcc 

GND 

97 

33 

d 

GND 


Ulr 2722 drw 01 

TOP VIEW 


PIN NAMES 


Do - De 3 

Data I/Os 

Ao - A11 

Address Inputs 

LEi - LEa 

Latch Enables 

CSi - CSe 

RAM Selects 

WEi - WEa 

Write Enables 

OEi -OEa 

Output Enable 

GND 

Ground 

Vcc 

Power Supply 

N.C. 

No connection 


2722 tbl 01 


NOTES: 

1. Each of these pins must be connected to GND or Vcc through a resistor 
for proper operation of the IDT79R3000 applications. 

2. For module dimensions, please refer to module drawing M29 in the 
packaging section. 


CEMOS Is a trademark of Integrated Device Technology, Inc. 


COMMERCIAL TEMPERATURE RANGE 


AUGUST 1990 

©1990 Integrated Device Technology, Inc. 

8.42 

DSC-7050/- 

1 











IDT7MB6044 2 x 4K x 64 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 



8.42 
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Integrated Device Technology, Inc. 


2 x 8K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR 
IDT79R3000 


ADVANCE 

INFORMATION 

IDT7MB6043 


FEATURES: 

• High-speed CEMOS™ Static RAM Module constructed to 
support the IDT79R3000 RISC CPU as a complete data 
and instruction cache 

• Operating frequencies to support 16.7MHz, 20MHz and 
25MHz IDT79R3000 

• Available in high-density, low-profile 128-pin QIP (Quad 
In-line Package) 

• Surface mounted SO components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the 
IDT79R3000 CPU 

• TTL compatible I/Os 

• Single 5V (±10%) power supply 

DESCRIPTION: 

The IDT7MB6043 is a 128KByte high-speed CMOS static 
RAM module constructed on a multilayer epoxy substrate 


(FR-4) using sixteen IDT7164 (8K x 8) RAMs and eight 
IDT74FCT373 latches. 

The construction and specifications of this module have 
been optimized to support its use as a complete 8K deep 
Instruction and Data Cache for the IDT79R3000. 

The IDTMB6043 is organized as two separate banks of 8K 
x 64 with IDT74FCT373s being used as address latches. The 
two banks of RAM, with their associated address latches, 
share a common 1 22-bit ADDRESS bus and a common 64-bit 
DATA bus. 

The chip select, write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately 
to support interleaving acess to the two banks of RAM. Also, 
each bank has two sets of address latches to reduce the 
capacitance loading, thereby, enhancing performance. 

All inputs and outputs of the IDT7MB6043 are TTL- 
compatible and operate from a single 5V supply. Fully asyn- 
chronous circuitry is used, requiring no clocks or refreshing 
for operation. 


PIN CONFIGURATION (1) 


GND 

CZ 

1 

65 

GND 

Vcc 

128 

64 

Zl 

Vcc 

Do 

c 

2 

66 

Di 

D<’> 

127 

63 

ZZ 

D <’> 

D2 

c 

3 

67 

D3 

D (,) 

126 

62 

Zl 

D"> 

D4 

cz 

4 

68 

D5 

D58 

125 

61 

Z) 

D 59 

Ds 

cz 

5 

69 

D? 

D56 

124 

60 

Zl 

D 57 

Da 

CZ 

6 

70 

D9 

GND 

123 

59 

ZD 

D 55 

WEi 

c 

7 

71 

OEl 

WE4 

122 

58 

Zl 

OE4 

CSli 

CZ 

8 

72 

GND 

D54 

121 

57 

zz 

CS14 

CS15 

CZ 

9 

73 

Dio 

D 53 

120 

56 

zz 

CSIs 

WE5 

CZ 

10 

74 

OEs 

WEe 

119 

55 

zz 

OEs 

Dn 

CZ 

11 

75 

D 12 

D 51 

118 

54 

zz 

D 52 

Dl3 

CZ 

12 

76 

Vcc 

GND 

117 

53 

Zl 

D 50 

Ao 

CZ 

13 

77 

Ai 

Al2 

116 

52 

zz 

N.C. 

A2 

CZ 

14 

78 

A3 

A 10 

115 

51 

zz 

A 11 

A4 

CZ 

15 

79 

A5 

Aa 

114 

50 

zz 

A9 

Dl4 

CZ 

16 

80 

GND 

A6 

113 

49 

zz 

A 7 

N.C. 

CZ 

17 

81 

LEI 

LE2 

112 

48 

zz 

N.C. 

N.C. 

CZ 

18 

82 

LE3 

LE4 

111 

47 

zz 

N.C. 

Dl5 

czl 

19 

83 

Die 

GND 

110 

46 

Zl 

D 49 

Dl7 

cz 

20 

84 

Vcc 

D 47 

109 

45 

Z) 

D48 

Die 

CZ 

21 

85 

Dl9 

D 45 

108 

44 

Zl 

D46 

D 20 

CZ 

22 

86 

D 21 

D 43 

107 

43 

Zl 

D44 

WE 2 

iz 

23 

87 

OE2 

WE? 

106 

42 

Zl 

OE7 

CSI2 

CZ 

24 

88 

GND 

GND 

105 

41 

Zl 

CS17 

CS16 

tz 

25 

89 

D 22 

D 42 

104 

40 

zz 

CS13 

WEe 

CZ 

26 

90 

OEs 

WEs 

103 

39 

zz 

OE3 

D 23 

CZ 

27 

91 

D 24 

D 40 

102 

38 

Zl 

D 41 

D25 

CZ 

28 

92 

D26 

Vcc 

101 

37 

zz 

D39 

D27 

CZ 

29 

93 

D28 

D 37 

100 

36 

Zl 

D38 

D29 

CZ 

30 

94 

D30 

D 35 

99 

35 

zz 

D36 

D 31 

CZ 

31 

95 

D32 

D 33 

98 

34 

zz 

D34 

Vcc 

CZ 

32 

96 

Vcc 

GND 

97 

33 

zz 

GND 


QIP 

TOP VIEW 


PIN NAMES 


Do - Ds9 

Data Inputs/Outputs 

< 

0 

< 

Address Inputs 

LEi - LE4 

Latch Enables 

CSli - CSTs 

RAM Selects 

WEi - WEs 

Write Enables 

OEi - OEs 

Output Enables 

GND 

Ground 

Vcc 

Power Supply 

N.C. 

No connection 


2800 tbl 01 


NOTE: 

1 . These pins must be connected to GND or Vcc through a resistor for proper 
operation in the IDT79R3000 application. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Devce Technology. Inc. 


8.43 


DSC-7042/1 
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IDT7MB6043 

2 X 8K X 64 DATA/INSTRUCTION CACHE MODULE 


COMMERCIAL TEMPERATURE RANGE 


INSTRUCTION CACHE 

AO-6 


DATA CACHE 

AO-6 — 


WEs, OEs, CSIs 


WE7.OE7.CSl7 

LE4 

WB.OEs.CSTs 


■ 


7164 

2(8Kx8) 


7164 

2(8Kx8) 


7164 

2(8Kx8) 


7164 

2(8Kx8) 


FCT 

AA 0-12 

7164 

LATCH 

1 

2(8Kx8) 


WEi.OEi.CS1i 


WE2, OE2, CS12 

WE3,OE3,CST3 - 
LE2 

WE4.OE4.CST4 




7164 

2(8Kx8) 


7164 

2(8Kx8) 


7164 

2(8Kx8) 


8.43 
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Integrated Device Technology, Inc. 


2 x 8K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR 
IDT79R3000 CPU 
(MULTIPROCESSOR) 


ADVANCE 

INFORMATION 

IDT7MB6051 


FEATURES: 


DESCRIPTION: 


• High-speed 128K-Byte CMOS static RAM module con- 
structed to support the IDT79R3000 RISC CPU in a 
multi-processor system as a complete data and instruc- 
tion cache 

• Additional data adress invalidation latches on-board to 
facilitate use in a multi-processor system 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 144-pin QIP (Quad 
In-line Package) 

• Surface mounted SO components on a multi-layer epoxy 
substrate FR-4 

• Multiple ground pins for maximum noise immunity 

• TTL compatible I/Os 

• Single 5V (± 10%) power supply 


PIN CONFIGURATION^ 


GND 

C 

1 

73 

GND 

Vcc 

144 

72 

Z 

Vcc 

Do 

rz 

2 

74 

Dt 

D62 

143 m 71 

Z 

D63 

D2 

c 

3 

75 

Da 

D60 

1 42 1 70 

z 

Dai 

D4 

rz 

4 

76 

Ds 

D58 

141 

69 

z 

Dsa 

De 

rz 

5 

77 

D7 

D56 

140 

68 

z 

D 57 

Da 

cz 

6 

78 

Da 

GND 

139 

67 

z 

D 55 

WEi 

cz 

7 

79 

OEi 

WE4 

138 

66 

z 

OE4 

CSli 

rz 

8 

80 

GND 

D 54 

137 

65 

z 

mm 

CS15 

cz 

9 

81 

Dio 

D 53 

136 

64 

z 

CSIa 

WEs 

[Z 

10 

82 

OEs 

WEa 

135 

63 

z 

OEa 

Dii 

tz 

11 

83 

Dl2 

D 51 

134 

62 

z 

D 52 

Dl3 

z 

12 

84 

Vcc 

GND 

133 

61 

z 

Dso 

P2Ao 

cz 

13 

85 

P2Al 

P2At2 

132 

60 

z 

N.C. 

P2A2 

cz 

14 

86 

P2A3 

P2Aio 

131 

59 

z 

P2Aii 

P2A4 

cz 

15 

87 

P2A5 

P2Aa 

130 

58 

z 

P2As 

PIOE 

cq 

16 

88 

P20E 

P2Aa 

129 

57 

z 

P2A7 

Ao 

cz 

17 

89 

Ai 

A 12 

128 

56 

z 

N.C. 

A2 

cz 

18 

90 

A3 

A 10 

127 

55 

z 

A 11 

A4 

cz 

19 

91 

A5 

A8 

126 

54 

z 

A9 

Dl4 

cz 

20 

92 

GND 

A6 

125 

53 

z 

A7 

N.C. 

rz 

21 

93 

PILEi 

N.C. 

124 

52 

z 

N.C. 

N.C. 

cz 

22 

94 

PILE 2 

P2LE 

123 

51 

z 

N.C. 

Dl5 

rz 

23 

95 

Dl6 

GND 

122 

50 

z 

D 49 

Dl7 

rz 

24 

96 

Vcc 

D 47 

121 

49 

z 

D 48 

Dia 

rz 

25 

97 

Dl9 

D 45 

120 

48 

z 

D46 

D 20 

cz 

26 

98 

D 21 

D 43 

119 

47 

z 

D 44 

WE2 

IS 

27 

99 

OE2 

WE7 

118 

46 



ton 

Is 

28 

100 

GND 

GND 

117 

45 




la 

29 

101 

D 22 

D 42 

116 

44 

El 

toil 

WEa 

cz 

30 

102 

OEe 

WEa 

115 

43 

z 

OE3 

D 23 

rz 

31 

103 

D 24 

D40 

114 

42 

z 

D 41 

D 25 

rz 

32 

104 

D 26 

Vcc 

113 

41 

z 

D 39 

D 27 

cz 

33 

105 

D 28 

D 37 

112 

40 

z 

D 33 

D 29 

cz 

34 

106 

D 30 

D 35 

111 

39 

z 

D36 

D31 

cz 

35 

107 

D 32 

D 33 

110 

38 

z 

D34 

Vcc 

cz 

36 

108 

Vcc 

GND 

109 

37 

z 

GND 


NOTE: 


QIP 

TOP VIEW 
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The IDT7MB6051 is a 128K-byte high-speed CMOS static 
RAM cache module constructed on a multilayer epoxy sub- 
strate (FR-4) using 16 IDT7164 (8K X 8) RAMs and 8 
IDT4FCT373 latches.. 

The construction and specifications of this module have 
been optimized to support its use as a complete 8K deep 
Instruction and Data cache for the IDT79R3000 MIPs™ 
microprocessor. 

The IDT7MB6051 supports use in a multi-processor sys- 
tem by providing data invalidation latches on-board. The 
1DT7MB6051 is organized as two separate banks of 8K x 64 
with the IDT74FCT373S being used as address latches.The 
two banks of RAM with their associated address latches share 
a common 14-bit ADDRESS bus and a common 64-bit DATA 
bus. The chip select, write enable, RAM output enable and 
latch enable controls for the two banks are brought out 
separately to support interleaving access to the two banks of 
RAM. Also, each bank has two sets of address latches to 
reduce the capacitance loading on the outputs of the latches 
and, thereby, enhance performance. 

All inputs and outputs of the IDT7MB6051 are TTL-compat- 
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera- 
tion. 


PIN NAMES 


DO - D63 

Data Inputs/Outputs 

CO 

< 

0 

< 

Address Inputs 

P2Ao - P2Ai3 

Invalid Address 

PILEI 

Data Address Latch Enable 

P1LE2 

Instruction Address Latch Enable 

PIOE 

Data Address Enable 

P20E 

Invalidate Address Enable 

P2LE 

Invalidate Address Latch Enable 

CSTi - CSTs 

RAM Selects 

CS2i - CS2s 

RAM Selects 

WEi - WEs 

Write Enables 

OEi - OEs 

Output Enable 

GND 

Ground 

Vcc 

Power Supply 

N.C. 

No connection 


2723 tbl 01 


1 . Each of these pins must be connected to GND or Vcc through a resistor for proper operation of the IDT79R3000 applications. 


2. Dimensions for these module are currently not available, please consult the factory. 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


Cl 990 Integrated Device Technology, Inc. 


8.44 


DSC-7045/1 
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DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 
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2 x 16K x 60 

DATA/INSTRUCTION CACHE 
MODULE FOR IDT79R3000 CPU 


IDT7MB6039 


FEATURES: 

• High-speed 240K-Byte CMOS static RAM module con- 
structed to support the IDT79R3000 RISC CPU as a 
complete data and instruction cache 

• Operating frequencies to support 1 2MHz, 1 6.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in high-density, low profile 128-pin QIP (Quad 
In-line Package) 

• Surface mounted SOs on a multi-layer epoxy substrate 
(FR-4) 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the 
IDT79R3000 CPU 

• TTL compatible I/Os 

• Single 5V (±10%) power supply 

DESCRIPTION: 

The IDT7MB6039 is a 240K-byte high-speed CMOS static 
RAM cache module constructed on a multilayer epoxy sub- 


strate (FR-4), using 30 (1 6K X 4) SRAMs and 8 IDT74FCT373 
latches. 

The construction and specifications of this module have 
been optimized to support its use as a complete 16K deep 
Instruction and Data cache for the IDT79R3000 MIPs™ 
microprocessor. 

The IDT7MB6039 is organized as two separate banks of 
16K x 60 with the IDT74FCT373S being used as address 
latches. The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and a common 
60-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the two banks 
of RAM. Each bank of address latches reduces the capaci- 
tance loading on the outputs of the latches; thereby, enhanc- 
ing CPU performance. 

All inputs and outputs of the IDT7MB6039 are TTL-com- 
patible and operate from a single 5V supply. Fully asynchro- 
nous circuitry is used, requiring no clocks or refreshing for 
operation. 


PIN CONFIGURATION^ 


GND 

z 

1 

65 

GND 

Vcc 

128 

64 

Z 

Vcc 

Do 

z 

2 

66 

Di 

N.C. 

1 27 ( 

') (i) 63 

ZD 

N.C. 

Da 

z 

3 

67 

D3 

N.C. 

126'" (,, 62 

ZD 

N.C. 

D4 

cz 

4 

68 

Ds 

Dsa 

125 

61 

ZD 

D 59 

Ds 

cz 

5 

69 

D7 

D 56 

124 

60 

ZD 

D 57 

Ds 

z 

6 

70 

D3 

GND 

123 

59 

ZD 

D 55 

WEi 

cz 

7 

71 

OEl 

WE4 

122 

58 

ZD 

OE4 

CSli 

cz 

8 

72 

GND 

Dm 

121 

57 

ZD 

CS14 

CSIs 

(ZZ 

9 

73 

Dio 

D 53 

120 

56 

Z 

CSIa 

WEs 

cz 

10 

74 

OEs 

WEs 

119 

55 

Z 

OEs 

Du 

cz 

11 

75 

D 12 

D 51 

118 

54 

Z 

D 52 

Dl3 

cz 

12 

76 

Vcc 

GND 

117 

53 

Z 

D 50 

Ao 

z 

13 

77 

Ai 

Al2 

116 

52 

Z 

Al3 

A2 

cz 

14 

78 

A 3 

A 10 

115 

51 

Z 

A 11 

A4 

cz 

15 

79 

As 

As 

114 

50 

Z 

A9 

Du 

IS 

16 

80 

GND 

A6 

113 

49 

Z 

A7 

ism 

Is 

17 

81 

LEI 

LE2 

112 

48 

Z 

CS22 

CS22 

cz 

18 

82 

LE3 

LE4 

111 

47 

z 

CS24 

DlS 

cz 

19 

83 

Dl6 

GND 

110 

46 

z 

D 49 

Dl7 

cz 

20 

84 

Vcc 

D 47 

109 

45 

z 

D48 

DlS 

cz 

21 

85 

Dl9 

D 45 

108 

44 

z 

D46 

D20 

cz 

22 

86 

D 21 

D 43 

107 

43 

z 

D44 

WEz 

cz 

23 

87 

OE2 

WE? 

106 

42 

z 

OE7 

CS12 

cz 

24 

88 

GND 

GND 

105 

41 

z 

CS17 

CS16 

cz 

25 

89 

D 22 

D 42 

104 

40 

z 

CS13 

WEe 

cz 

26 

90 

OEe 

WE3 

103 

39 

z 

OE3 

D 23 

cz 

27 

91 

D24 

D 40 

102 

38 

z 

D41 

D 25 

z 

28 

92 

D 26 

Vcc 

101 

37 

z 

D39 

D 27 

z 

29 

93 

D 28 

D 37 

100 

36 

z 

D38 

D 29 

z 

30 

94 

D 30 

D 35 

99 

35 

z 

D 36 

D 31 

z 

31 

95 

D 32 

D 33 

98 

34 

z 

D34 

Vcc 

z 

32 

96 

Vcc 

GND 

97 

33 

z 

GND 


PIN NAMES 


Do - D 59 

Data Inputs/Outputs 

> 

O 

> 

CO 

Address Inputs 

LEi - LE4 

Latch Enables 

csTi - csTs 

RAM Selects 

CS2i - CS24 

RAM Selects 

WEi - WEe 

Write Enables 

OEi - OEs 

Output Enables 

GND 

Ground 

Vcc 

Power Supply 

N.C. 

No connection (1) 


2800 tbl 01 


NOTES: 

1. Each of these pins must be connected to GND for proper operation of this 
module. 

2. For module dimensions, please refer to module drawing M28 in the 
packaging section. 
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QIP 

TOP VIEW 


COMMERCIAL TEMPERATURE RANGE 


AUGUST 1990 

©1990 Integrated Device Technology, Inc. 

8.45 

DSC-7040/1 
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DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 
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IDT7MB6039 2 X 16K X 60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


DATA CACHE 



WE4 OE4 CS14 


2800 drw 03 


8.45 


3 

















IDT7MB6039 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Comm. 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

O 

Tbias 

Temperature Under Bias 

-10 to +85 

HSH 

Tstg 

Storage Temperature 

-55 to +125 


lOUT 

DC Output Current 

50 

mA 


NOTE: 2800 tbi 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi tions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

■■ 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6 

n 

Vil 

Input Low Voltage 

-0.5 (1 > 

— 

0.8 



NOTE: 2800 tbi oo 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2800 tbi 04 


DC ELECTRICAL CHARACTERISTICS 

(VCC=5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

12 MHz 

Min. Max. 

16.7 MHz 

Min. Max. 

20 MHz 

Min. Max. 

25 MHz 

Min. Max. 

33 MHz 

Min. Max. 

Unit 

m 

Input Leakage 
Current 

Vcc = Max., 

ViN = GND to VCC 



20 

— 20 



20 



20 



20 

pA 

|lLO| 

Output Leakage 
Current 

Vcc = Max., CS = VlH, 
Vout = GND to Vcc 



10 

— 10 



10 



10 



10 

pA 

Icci 

Operating 

Current 

CS = Vil, Vcc = Max. 
Outputs Open, f = 0 



3000 

— 3000 



3000 



3500 



3750 

mA 

ICC2 

Dynamic Operating 
Current 

Vcc = Max., CS = Vil, 
f = fMAX, Outputs Open 



3750 

— 3750 



4050 



4500 



4750 

mA 

ISB1 

Full Standby 
Operating Current 

CS > Vcc - 0.2V, ViN > 
Vcc - 0.2V or < 0.2V 



450 

— 450 

• 

450 



600 



750 

mA 

ISB 

Standby Power 
Supply Current 

ihhmm 

— 

1500 

— 1500 

— 

1650 

— 

1800 

— 

2000 

mA 

VOH 

Output High 

Voltage 

Vcc = Min., 

Ioh = -4mA 

H 

H 

2.4 — 

2.4 



H 

B 

1 

B 

V 

VOL 

Output Low 

Voltage 

Vcc = Min. 

Iol = 8mA 

— 

0.4 

— 0.4 

— 

0.4 

— 

0.4 

■ 

■ 

V 


2800 tbi 05 
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IDT7MB6039 2 x 16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2800 tbl 06 


+5V +5V 

DATA out 

255Q 


Figure 1. Output Load Figure 2. Output Load 

(fortOL?t otjz 


4800 


30 pF* 


4800 


DATA 


out 

2550 


f 5pF* 


'Including scope and jig. 


2800 drw 04 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

12MHz 

Min. Max. 

16.7 MHz 

Min. Max. 

20 MHz 

Min. Max. 

25 MHz 

Min. Max. 

33 MHz 

Min. Max. 

Unit 

Read Cycle 

tLE 

Latch Enable Width 

8 

- 

6 

— 

6 

6 

- 

6 

— 

ns 

tAS 

Address Setup Time to LE 

4 

— 

2 

— 

2 

— 

2 

— 

2 

- 

ns 

tAH 

Address Hold Time from LE 

3 

- 

1.5 

— 

1.5 

- 

1.5 

- 

1.5 

- 

ns 

tAA< 2 > 

Address Access Time 

- 

45 

- 

35 

- 

30 

- 

25 

- 

20 

ns 

tACS 

Chip Select Time 

- 

40 

- 

30 

- 

25 

- 

20 

- 

15 

ns 

tOE 

Output Enable Time 

- 

22 

— 

17 

— 

11 

— 

8 

— 

5 

ns 

tOHZ (,) 

Output Disable to Output in High Z 

2 

16 

2 

14 

2 

10 

2 

8 

2 

6 

ns 

tOLz' 1 ) 

Output Disable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

Write Cycle 

tLE 

Latch Enable Width 

8 

- 

6 

- 

6 

- 

6 

- 

6 

- 

ns 

tAS 

Address Setup Time to LE 

4 — 

2 

- 

2 

- 

2 

- 

2 

- 

ns 

tAH 

Address Hold Time from LE 

3 

- 

1.5 

— 

1.5 

- 

1.5 

- 

1.5 

- 


tAW< 2 > 

Address Valid to End of Write 

40 

- 

30 

— 

25 

— 

23 — 

20 

— 

ns 

tew 

Chip Select to End of Write 

35 

- 

25 

— 

20 

- 

18 

- 

15 

— 

ns 

tWP 

Write Pulse Width 

30 

- 

25 

- 

20 

- 

17 

- 

12 

- 

ns 

tow 

Data Valid to End of Write 

20 

- 

13 

- 

13 

- 

11 

- 

8 

- 

ns 

tDH 

Data Hold Time 

0 — 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


NOTES: 2800 tbl 07 

1. This parameter is guaranteed by design but not tested. 

2. LE already asserted. 
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IDT7MB6039 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE {1) 





IDT7MB6039 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE (1) 


AD DR VALID 


tLE 

\ 


tAW j 


DATA VALID 


CS1.CS2 

\ / 

/ 1 

rE: 

A write occurs (twp) during the overlap of a Low CS and WE and a High LE. 

2800 drw 06 
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IDT7MB6039 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 
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CAPACITANCE (1) ( Ta = +25°C, F = 1.0 MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

ClN 

Input Capacitance 

< 

z 

II 

o 

< 

60 

pF 

COUT 

Output Capacitance 

Vout = OV I 

20 

PF 


NOTE: 28oo tbl os 

1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 
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2 x 16K x 60 DATA/INSTRUCTION 
CACHE MODULE FOR IDT79R3000 
CPU (MULTIPROCESSOR) 


IDT7MB6049 


FEATURES: 

• High Speed 240K-Byte CMOS Static RAM Module con 
structed to support the IDT79R3000 CPU in a multi 
processor system as a complete data and instruction 
cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• Operating frequencies to support 1 2MHz, 1 6.7MHz, 
20MHz, 25MHz, and 33MHz IDT79R3000 

• Available in a high density, low profile 120-pin QIP 
(Quad-In-Line Package) 

• Surface mounted SO's on a multilayer epoxy substrate 
(FR-4) 

• Multiple ground pins for maximum noise immunity. 

• TTL compatible I/O's 

• Single 5 V (±1 0%) power supply 

PIN CONFIGURATION* 1 * 


1 

61 

GND 

GND 

120 

60 

Vcc 

2 

62 

D(i) 

D(58) 

119 

59 

D(59) 

3 

63 

D(3) 

D(56) 

118 

58 

D(57) 

4 

64 

D(5) 

D(54) 

117 

57 

D(55) 

5 

65 

D(7) 

D(52) 

116 

56 

D<53) 

6 

66 

OE(i) 

WE(4) 

115 

55 

OE(4) 

7 

67 

Vcc 

GND 

114 

54 

GND 

8 

68 

D(9) 

D(50) 

113 

53 

0(51) 

9 

69 

D(ii) 

D(48) 

112 

52 

D{49) 

10 

70 

PI A(i) 

P2A(0) 

111 

51 

P2A(i) 

11 

71 

P1A(3) 

P2A(2) 

110 

50 

P2A(3) 

12 

72 

P1A(5) 

P2A(4) 

109 

49 

P2A(5) 

13 

73 

P1LE2 

P2LE1 

108 

48 

P2LE2 

14 

74 

PI A(7) 

P2A(6) 

107 

47 

P2A(7) 

15 

75 

PI A(9) 

P2A(8) 

106 

46 

P2A(9) 

16 

76 

PI A(ii) 

P2A(iO) 

105 

45 

P2A(i i) 

17 

77 

PI A(13) 

P2A(i2) 

104 

44 

P2A(i3) 

18 

78 

P10E(2) 

P20E(i) 

103 

43 

P20E(2) 

19 

79 

D( 1 3) 

D(46) 

102 

42 

0(47) 

20 

80 

D( 1 5) 

D(44) 

101 

41 

D(45) 

21 

81 

D( 1 7) 

D(42) 

100 

40 

D(43) 

22 

82 

D(19) 

D(40) 

99 

39 

0(41) 

23 

83 

OE(2) 

WE(3) 

98 

38 

OE(3) 

24 

84 

GND 

Vcc 

97 

37 

CS(2) 

25 

85 

D(21) 

D(38) 

96 

36 

D(39) 

26 

86 

D(23) 

D(36) 

95 

35 

D(37) 

27 

87 

D(25) 

D(34) 

94 

34 

D(35) 

28 

88 

D(27) 

D(32) 

93 

33 

D(33) 

29 

89 

D(29) 

D(30) 

92 

32 

0(31) 

30 

90 

GND 

GND 

91 

31 

GND 


DESCRIPTION: 

The IDT7MB6049 is a 240K-Byte high-speed CMOS Static 
RAM cache module constructed on a multilayer epoxy sub- 
strate (FR-4) using 28 (16K x 4) RAM’s, 16 IDT74FCT373 
latches, and 1 IDT74FCT244. 

The IDT7MB6049 is organized as two separate banks of 
16K x 60 with the IDT74FCT373's being used as address 
latches. The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and a common 
60-bit DATA bus. The chip select, write enable, RAM output 
enable, and latch enable controls for the two banks are 
brought out separately, to support inter-leaving access to the 
two banks of RAM. Also, each bank has two sets of address 
latches to reduce the capacitance loading on the outputs of the 
latches; thereby enhancing CPU performance. 

The IDTMB6049 supports use in a multi-processor 
(IDT79R3000 based) system by providing a second address 
bus and an addtional set of latches for that bus. This bus is 
used in multi-processor applications to latch an address from 
a source other than the R3000. This maintains cache coher- 
ency by allowing the system to invalidate entries in the data 
cache. For more details on IDT7MB6049 operation, please 
refer to Application Note AN-76. 

All inputs and outputs of the IDT7MB6049 are TTL-compat- 
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera- 
tion. 


QIP 

NOTE: T0PVIEW 

1 . For module dimensions, please refer to drawing M26 in the packaging : 


PIN NAMES 

D (0)— D (59) 

PI A (0)— PI A (13) 
P2A(0)-P2A(i3) 

P1LE1 

P1LE2 

PTOE(i) 

PIOE (2) 

P20E (i) ” 

P20E (2) " 

P2LE1 (i) 

P2LE2 (2) 

CS(1),CS(2) 

WE (i)- WE (4) 
OE (i)-"OE (4) 
GND 
Vcc 


Data Inputs/Outputs 
Address inputs 
Invalidate Address Inputs 

Data Address Latch Enable 

Instruction Address Latch Enable 
Data Address Enable 
Instruction Address Enable 
Invalidate Data Address Enable 
Invalidate Instruction Address Enable 
Invalidate Data Address Latch Enable 
Invalidate Instruction Address Latch 

Enable 

Data, Instruction Cache RAM Selects 

Write Enables 

Output Enables 

Ground 

Power Supply 
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IDT7MB6049 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM 


P2A(0-6) 
PI A(0 — 6) 


P2LE(2) 
P20E (2) 


P2A(7-13) 
PI A(7— 13) 


P1LE1(2) 
PiOE (2) 



D(0 — 1 5) 

CS (2) 

D(1 6-31 ) 

CS (2) 

D(32-35) 

CS (2) 

D(36-39) 

D(40—47) 

CS(2) 

D(48-59) 

CS (2) 


INSTRUCTION CACHE 


2796 drw 03 














IDT7MB6049 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to 7.0 

H 

Ta 

Operating Temperature 

Oto 70 

m 

Tbias 

Temperature Under Bias 

-1 0 to +85 

mm 

Tstg 

Storage Temperature 

-55 to +125 

■a 

loirr 

DC Output Current 

50 

mA 


NOTE: 2796 tbl 02 


1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Vcc 

Supply Voltage 

mm 


5.5 

■■ 

GND 

Supply Voltage 

0 

0 

0 

a 

VlH 

Input High Voltage 

2.2 

— 

6.0 

mm 

Vil 

Input Low Voltage 

-o.s* 1 * 

— 

0.8 

mm 


NOTE: 2796 tbl 03 

1 . Vil (Min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to 70°C 

OV 

5.0V ± 1 0% 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, TA = 0°C to +70°C) 


Test Conditions 


Vcc = Max., Vin = GND to Vcc 


Vcc = Max., CS = VlH, 
Vout = GND to Vcc 


12MHz 16.7MHz 20MHz 25MHz I 33MHz 


Symbol 

Parameter 

H 

Input Leakage 
Current 

|lLO| 

Output Leakage 
Current 

Icci 

Operating Current 

ICC2 

Dynamic Operating 
Current 

ISBl 

Full Standby Supply 
Current 

iSB 

Standby Power 
Supply Current 

VOH 

Output High Voltage 

VOL 

Output Low Voltage 


Output Open 


Vcc = Max., C 
Output Open 



Unit 

20 

— 

20 

— 

20 

— 

20 

— 

20 

pA 

10 

— 

10 

— 

10 


10 


10 

pA 

2350 

— 

2400 

— 

2500 


2850 

— 

3000 

mA 

2850 

— 

2900 

— 

3125 

— 

3400 

— 

3600 

mA 

450 


450 


450 


600 

B 

750 

mA 

1300 

— 

1425 

— 

1575 

— 

1700 

— 

2000 

mA 

— 

W 

— 

m 

— 

m 

— 

m 

— 

V 

EB 


EB 

M: 

EB 



Hi 

EB 

mm 


8 


8.46 








































































































IDT7MB6049 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 




* Including scope and jig. 


Figure 1. Output Load Figure 2. Output Load 

(for Iolz, toHz) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

12MHz 

16.7MHz 

20MHz 

25MHz 

33MHz 

Unit 

ITTTITgTTV 





Read Cycle 

tLE 

Latch Enable Width 

8 

— 

6 

— 

6 

— 

6 

— 

6 

— 

ns 

tAS 

Address Setup Time to LE 

4 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tAH 

Address Hold Time from LE 

3 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

ns 

tAA (2 > 

Address Access Time 

— 

45 

— 

35 

— 

30 

— 

25 

— 

20 

ns 

tACS 

Chip Select Time 

— 

40 

— 

30 

— 

25 

— 

20 

— 

15 

ns 

tOE <3) 

Output Enable Time 

— 

22 

— 

17 

— 

11 

— 

8 

— 

5 

ns 

tOHZ* 11 

Output Disable to Output in High Z 

2 

16 

2 

14 

2 

10 

2 

8 

2 

6 

ns 

tOL2 (1) 

Output Disable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

- 

ns 

Write Cycle 

tLE 

Latch Enable Width 

8 

— 

6 

— 

6 

— 

6 

— 

6 

— 

ns 

tAS 

Address Setup Time to LE 

4 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tAH 

Address Hold Time from LE 

3 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

ns 

tAW< 2) 

Address Valid to End of Write 

40 

— 

30 

— 

25 

— 

23 

— 

20 

— 

ns 

tew 

Chip Select to End of Write 

35 

— 

25 

— 

20 

— 

18 

— 

15 

— 

ns 

tWP 

Write Pulse Width 

30 

— 

25 

— 

20 

— 

17 

— 

12 

— 

ns 

tDW 

Data Valid to End of Write 

20 

— 

13 

— 

13 

— 

11 

— 

8 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLOE (4) 

Latch Output Enable 

— 

7 

— 

7 

— 

7 

— 

7 

— 

7 

ns 


2796 tbl 07 


NOTES: 

1 . This parameter is guaranteed by design but not tested. 

2. LE already asserted. 

3. For all OE(i), OE( 2 ), OE(3), OE(4) 

4. For all PIOEi, PIOE 2 , P20Ei, P20E2 
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IDT7MB6049 2x16Kx60 

DATA/INSTRUCTION CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE 
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2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL 
PURPOSE CPUs 


IDT7MB6040 


FEATURES: 

• High-speed 256K-ByteCMOS static RAM module 
constructed to support general purpose CPUs as a complete 
data and instruction cache 

• Supports operating frequencies of 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz 

• Available in a high-density, low profile 128-pin QIP (quad 
in-line package) 

• Surface mounted SO's on a multilayer epoxy substrate 
(FR-4) 

• Multiple ground pins for maximum noise immunity 

• TTL-compatible I/Os 

• Single 5V (±10%) power supply 


PIN CONFIGURATION* 1 * 


1 

65 

GND 

< 

O 

O 

128 

64 

□ Vcc 

2 

66 

Di 

D62 

127 

63 

□ D63 

3 

67 

D 3 

D60 

126 

62 

□ D61 

4 

68 

Ds 

D 58 

125 

61 

□ D 59 

5 

69 

D7 

Ds6 

124 

60 

□ Ds7 

6 

70 

Dg 

GND 

123 

59 

2 D 55 

7 

71 

£5Ei 

WE 4 

122 

58 

□ ©E 4 

8 

72 

GND 

D 54 

121 

57 

□ Csi4 

9 

73 

Dio 

D 53 

120 

56 

□ CS18 

10 

74 

01=5 

WEb 

119 

55 

□ OEs 

11 

75 

Dl2 

D 51 

118 

54 

12 D 52 

12 

76 

Vcc 

GND 

117 

53 

^ D 50 

13 

77 

Ai 

A 12 

116 

52 

2 Ai3 

14 

78 

A3 

A 10 

115 

51 

□ All 

15 

79 

A5 

A8 

114 

50 

^ Ag 

16 

80 

GND 

A6 

113 

49 

□ A7 

17 

81 

LEi 

le 2 

112 

48 

□ CS22 

18 

82 

LEa 

LE4 

111 

47 

□ C$24 

19 

83 

D 16 

GND 

110 

46 

2 D49 

20 

84 

< 

o 

o 

D 47 

109 

45 

2 D43 

21 

85 

Dig 

D 45 

108 

44 

2 046 

22 

86 

D 21 

D 43 

107 

43 

2 044 

23 

87 

£51=2 

WE 7 

106 

42 

□ oe? 

24 

88 

GND 

GND 

105 

41 

□ CS 17 

25 

89 

D 22 

D 42 

104 

40 

□ CS13 

26 

90 

OEs 

WE3 

103 

39 

^ 0 I 3 

27 

91 

D 24 

D 40 

102 

38 

^ D 41 

28 

92 

D 26 

Vcc 

101 

37 

m d 3 9 

29 

93 

D 28 

D 37 

100 

36 

□ D 38 

30 

94 

D 30 

D 35 

99 

35 

□ D36 

31 

95 

D 32 

D 33 

98 

34 

^ D 34 

32 

96 

O 

O 

> 

GND 

97 

33 

□ GND 


DESCRIPTION: 

The IDT7MB6040 is a 256K-byte high-speed CMOS static 
RAM cache module constructed on a multilayerepoxy substrate 
(FR-4), using 32 (1 6K x 4) RAMs and 8 IDT74FCT373 latches. 

The IDT7MB6040 is organized as two separate banks of 
16K x 64 with the IDT74FCT373S being used as address 
latches. The two banks of RAM with their associated address 
latches share a common 14-bit ADDRESS bus and common 
64-bit DATA bus. The chip select, write enable, RAM output 
enable and latch enable controls forthe two banks are brought 
out separately to support interleaving access to the banks of 
RAM. Each bank of address latches reduce the capacitance 
loading on the outputs of the latches; thereby, enhancing CPU 
performance. 

All inputs and outputs of the IDT7MB6040 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

PIN NAMES 


Do - D63 

Data Inputs/Outputs 

Ao - Ai3 

Address Inputs 

LEi - LE4 

Latch Enables 

CSTi - CS18 

RAM Selects 

CS2i -CS24 

RAM Selects 

WEi - WEb 

Write Enables 

OEi -OEs 

Output Enables 

GND 

Ground 

Vcc 

Power 


QIP 

TOP VIEW 2743drw01 

NOTE: 

1 . For module dimensions, please refer to module drawing M28 in the packaging section. 
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CACHE MODULE FOR GENERAL PURPOSE CPUs 


DATA CACHE 



WE4 OE4 CS14 


2743 drw 02 
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IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPUs 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS {1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

wm 

Tbias 

Temperature Under Bias 

-10 to +85 

KB 

Tstg 

Storage Temperature 

-55 to +125 

°C 

lOUT 

DC Output Current 

50 

mA 


2743 tbl 03 

NOTE: 


1 . Stresses greater than those listed under ABSOLUTE MAXIMU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specifi cation is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 



PM 

Vcc 

Supply Voltage 


5.0 

5.5 

wa 

GND 

Ground 

0 

0 

0 

wa 

VlH 

Input High Voltage 

2.2 

— 


D 

VlL 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

V 


2743 tbl 04 

NOTE: 

1 . ViLfmin.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 1 0% 


2743 tbl 05 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

12MHz 

16.7MHz 

20MHz 

25MHz 

33MHz 

Unit 


QjQ| 


moi 

1221 


mi 


I2QI 



Input Leakage Current 

Vcc = Max. 

Vin = GND to Vcc 

— 

20 

— 

20 

— 

20 

— 

20 

— 

20 


|lLO| 

Output Loakage Current 


B 

10 

— 

10 

— 

10 

— 

10 

— 

10 

Ei 

Icci 

Operating Current 

f = 0,CS = ViL, Vcc = Max., 
Outputs Open 

— 

3000 

— 

3000 

— 

3000 

— 

3600 

— 

4000 

EGf 

ICC2 

Dynamic Operating Current 

Vcc = Max., CS = Vn, f = fMAX 
Outputs Open 


3750 


3750 


4050 

_ 

4500 


4800 


ISB1 

Full Standby Supply Current 

CS > Vcc - 0.2V, Vin > Vcc - 0.2V 
or <, 0.2V 

— 

450 

— 


— 

450 


600 


960 


ISB 

Standby Power Supply 

Current 


— 

1500 

— 

1500 

— 

1650 

— 

1800 

— 

2000 


VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

ESI 

- 

MM 

- 

MM 

- 

MM 

- 

MM 

- 


Voi 

Output Low Voltage 

Vcc = Min., Iol = 8mA 


MM 


m 


ESI 

- 

ESI 


MM 

KM 



































































































IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPUs 


COMMERCIAL TEMPERATURE RANGE 



2743 drw 04 

Figure 1. Output Load Figure 2. Output Load 

(for toLZ, toHZ) 


* Including scope and jig. 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

12MHz 
Min. Max. 

16.6MHz 
Min. Max. 

20MHz 
Min. Max. 

25MHz 
Min. Max. 

33MHz 
Min. Max. 

Unit 

| Read Cycle | 

tLE 

Latch Enable Width 

8 

— 

6 

— 

6 — 

6 

— 

6 

— 

ns 

tAS 

Address Setup Time to LE 

4 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tAH 

Address Hold Time from LE 

3 — 

1.5 

— 

1.5 

■ — 

1.5 

— 

1.5 

— 

ns 

tAA< 2 > 

Address Access Time 


45 

— 

35 

— 

30 

— 

25 

— 

20 

ns 

tACS 

Chip Select Time 

— 

40 

— 

30 

— 

25 

— 

20 

— 

15 

ns 

tOE 

Output Enable Time 

— 

22 

— 

17 

— 

11 

— 

8 

— 

5 

ns 


Output Disable to Output in High Z 

2 

16 

2 

14 

2 

10 

2 

8 

2 

6 

ns 


Output Disable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


Write Cycle 

tLE 

Latch Enable Width 

8 - 

6 — 

6 

— 

6 

— 

6 

— 

ns 

tAS 

Address Setup Time to LE 

4 .... 

2 — 

2 

— 

2 

— 

2 

— 

ns 

tAH 

Address Hold Time from LE 

3 — 

1.5 — 

1.5 

— 

1.5 

— 

1.5 

_ 

ns 

tAW (2) 

Address Valid to End of Write 

40 — 

30 — 

25 

— 

23 

— 

20 

— 

ns 

tew 

Chip Select to End of Write 

35 — 

25 — 

20 

— 

18 

— 

15 

— 

ns 

tWP 

Write Pulse Width 

30 — 

25 — 

20 

— 

17 

— 

12 

— 

ns 

tDW 

Data Valid to End of Write 

20 — 

13 — 

13 

— 

11 

— 

8 

— 

ns 

tDH 

Data Hold Time 

0 

0 

0 — 

0 

— 

0 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 

2. LE already asserted. 




































































































































IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU« 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE (1) 



NOTES: 

1 . WE and CS must be High for all address transitions. 

2. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE (1) 



NOTE: _ 

1 . A write occurs (t^) during the overlap of a Low CS and WE and a High LE. 


8.47 
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IDT7MB6040 2 x 16K x 64 DATA/INSTRUCTION 
CACHE MODULE FOR GENERAL PURPOSE CPU* 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 


Egg 

m 

Ei 

Output 

Power 

Standby 

D 

a 

a 

a 

High Z 

Standby 

Standby 

n 

D 

a 

a 

High Z 

Standby 

Read 

L 

L 

L 

H 

Dout 

Active 

Read 

L 

L 

H 

H 

High Z 

Active 

Write 

L 

L 

X 

L 

Din 

Active 


2743 tbl 09 


CAPACITANCE * 1 * (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter 

Conditions 


PB1 

ClN 

Input Capacitance 

< 

Z 

1! 

O 

< 


o 

COUT 

Output Capacitance 

VOUT = 0V 


EB 


2743 tbl 10 

NOTE: 


1 . This parameter is guaranteed by design but not tested. 


ORDERING INFORMATION 


IDT 


xxxx 


999 


Device Type Power Speed Package 


Process/ 

Temperature 

Range 


Blank 

K 

12 

16 

20 

25 

33 

S 

7MB6040 


Commercial (0°C to +70°C) 

FR-4 QIP (Quad In-line Package) 

12 "| 

16.7 

20 - Speed in Megahertz 

25 

33 J 

Standard Power 

(2 x 16K x 64) Data/Instruction Cache Module 



8.47 


6 





















■ ■ g 

j|K® 

1 

2 x 1 6K x 60 DATA/INSTRUCTION IDT7MB6061 

pi 

tl , 1 / / 


WITH RESETTABLE TAG/VALID 

’ % 

gjar/ 

I 

CACHE MODULE FOR IDT79R3000 

Integrated Device Technology, Inc. 

1 

CPU (MULTIPROCESSOR) 


FEATURES: 

• High-speed 240K-Byte CMOS static RAM module con- 
structed to support the IDT79R3000 CPU, in a multi- 
processor system as a complete data and instruction 
cache 

• Additional data and instruction address invalidation 
latches on-board to facilitate use in a multi-processor 
system 

• RESET pin invalidates instruction cache in one operation 

• Operating frequencies to support 12MHz, 16.7MHz, 
20MHz, 25MHz and 33MHz IDT79R3000 

• Available in a high density, low profile 120-pin QIP 
(Quad In-Line Package) 

• Surface mounted SOs on a multilayer epoxy substrate 

• Multiple ground pins for maximum noise immunity 

• TTL compatible I/Os 

• Single 5V (+10%) power supply 


PIN CONFIGURATION 


GND 

1 

61 

GND 

GND 

120 

60 

Vcc 

Do 

2 

62 

Di 

D58 

119 

59 

D59 

D2 

3 

63 

D3 

D56 

118 

58 

D57 

D4 

4 

64 

D5 

D54 

117 

57 

D55 

De 

5 

65 

D7 

D52 

116 

56 

D53 

WEi 

6 

66 

OE1 

WE4 

115 

55 

OE4 

CSi 

7 

67 

Vcc 

GND 

114 

54 

GND 

D8 

8 

68 

D9 

D50 

113 

53 

D51 

Dio 

9 

69 

Dll 

D48 

112 

52 

D49 

PIAo 

10 

70 

PlAi 

P2Ao 

111 

51 

P2Ai 

PIA2 

11 

71 

PIA3 

P2A2 

110 

50 

P2A3 

P1A4 

12 

72 

P1A5 

P2A4 

109 

49 

P 2 A 5 

P1LE1 

13 

73 

P1LE2 

P2LE1 

108 

48 

GND 

PIAe 

14 

74 

P1A7 

P2Ae 

107 

47 

P2A7 

PI As 

15 

75 

P1A9 

P2As 

106 

46 

P2A9 

PIA10 

16 

76 

PIA11 

P 2 Aio 

105 

45 

P2An 

PIA12 

17 

77 

P1A13 

P2A12 

104 

44 

P2A13 

PIOEi 

18 

78 

GND 

P210E1 

103 

43 

RESET 

D12 

19 

79 

Di3 

D46 

102 

42 

D47 

Dl4 

20 

80 

D15 

D44 

101 

41 

D45 

D16 

21 

81 

D17 

D42 

100 

40 

D43 

Dl8 

22 

82 

D19 

D40 

99 

39 

D41 

WE2 

23 

83 

OE2 

WE3 

98 

38 

OE3 

GND 

24 

84 

GND 

Vcc 

97 

37 

CS2 

D20 

25 

85 

D21 

D38 

96 

36 

D39 

D22 

26 

86 

D 23 

D36 

95 

35 

D37 

D24 

27 

87 

D25 

D34 

94 

34 

D35 

D26 

28 

88 

D27 

D32 

93 

33 

D33 

D28 

29 

89 

D 29 

D30 

92 

32 

D31 

Vcc 

30 

90 

Vcc 

Vcc 

91 

31 

GND 


QIP 

TOP VIEW 
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DESCRIPTION: 

The IDT7MB6061 is a 240K-byte high-speed CMOS static 
RAM cache module constructed on a multilayer epoxy sub- 
strate (FR-4). The data cache uses the IDT6198 (16K x 4) 
SRAMs while the instruction cache uses both the IDT6198 
and the IDT6178 (4K x 4) Resettable SRAMs; both cache 
sharing the 60-bit data bus. 

Both cache also have a set of IDT74FCT373 latches to 
interface with the address bus. The data cache has an 
additional set of latches so each processor within the 
multiprocessor system has the ability to invalidate the data 
cache. 

The instruction cache uses the IDT6178 (4K x 4) Cache 
Tag SRAMs for D 36 -D 59 . These bits cover the Tag and Valid 
bit fields. Address bits A 2 -A 13 are used for this portion of the 
instruction cache (i .e. there are four words per line in this 
cache). Asserting RESET will clear D 36 -D 59 to zeros in a 
single operation. 

All inputs and outputs of the IDT7MB6061 are TTL-com- 
patible and operate from a single 5V supply. Fully asynchro- 
nous circuitry is used, reqiring no clocks or refreshing for 
operation. 


PIN NAMES 


D0-D59 

Data Inputs/Outputs 

P1A0-P1A11 

Address Inputs 

P 2 Ao-P 2 Ai 1 

Invalidate Address 

PILEi 

Data Address Latch Enable 

PILE2 

Instruction Address Latch Enable 

PIOE 

Data Address Enable 

P20E 

Instruction Address Enable 

P 2 LE 

Invalidate Data Address Latch Enable 

RESETi 

Data Cache Reset 

RESET2 

Instruction Cache Reset 

WE1-WE4 

Write Enables 

OE1-OE4 

Output Enables 

GND 

Ground 

Vcc 

Power Supply 


2755 bl 01 


NOTE: 

1. For module dimensions, please refer to drawing M27 in the packaging 
section. 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

E23 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

■9 

GND 

Supply Voltage 

0 

0 

0 

■a 

VlH 

Input High Voltage 

2.2 

— 

6 

■9 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

D 


NOTE: 2755 tbl 04 

1 . Vil = -3.0V for pulse width less than 20ns. 


CAPACITANCE 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 

Unit 

ClN(D) 

Input Capacitance (Data) 

> 

O 

N 

2 

> 

20 

pF 

ClN(A) 

Input Capacitance 
(Address) 

VlN = ov 

40 

PF 

ClN(C) 

Input Capacitance 
(OE, WE) 

ViN = ov 

50 

PF 

ClN(C) 

Input Capacitance (CS) 

VlN = ov 

100 

m 

ClN(C) 

Input Capacitance 
(LE, PxOE) 

> 

o 

II 

2 

> 

30 

PF 

COUT 

Output Capacitance 

VOUT = 0V 

20 

PF 


NOTE: 2755 tbl 03 

1 . This parameter is guaranteed by design, but not tested. 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

m 

Tbias 

Temperature Under Bias 

-10 to +85 

S3 

Tstg 

Storage Temperature 

-55 to +125 

■a 

lOUT 

DC Output Current 

50 

1 mA 1 


NOTE: 2755 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V ± 1 0% 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2755 tbl 06 


5V 


5V 


4800 


4800 


DATAout ■ 


2550 


DATAout - 


30pF* 2550 < = 5pF 


"7 2755 drw03 


/77 


Figure 1. Output Load Figure 2. Output Load 

(for tOLZ and toez) 

* Including scop>e and jig. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

12MHz 

16.7MHz 

20MHz 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

■■ 

Input Leakage 

Vcc = Max., Vin = GND to Vcc 

— 

20 

— 

20 

— 

20 

pA 

|lLO| 

Output Leakage 

Vcc - Max., CS = Vih, 

Vout » GND to Vcc 

| 

10 

— 

10 

— 

10 

pA 

Icci 

Operating Current 

f = 0, CS = Vil; Vcc = Max., 

Outputs Open 


2925 

— 

2925 

— 

2925 

mA 

ICC2 

Dynamic Operating Current 

Vcc = Max., CS = Vil; < = fMAX, 
Outputs Open 


3850 

— 

3900 

— 

4150 

mA 

ISB 1 

Full Standby Supply Current 

CS > Vcc - 0.2V, 

Vin > Vcc - 0.2V or < 0.2V 

B 

450 

— 

450 

— 

450 

mA 

ISB 

Standby Power Supply 
Current 

Vcc = Max., CS > Vih; f = }max, 
Outputs Open 

— 

1300 

— 

1425 

— 

1575 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

mm 

— 

EM 

— 

EM 

— 

BE 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

— 

0.4 

— 

ESI 

V 


NOTE: 2755 tbl 07 

1 . Icci, Icc 2 in the case for all devices selected (i.e. both instruction and data cache selected). 


DC ELECTRICAL CHARACTERISTICS (Continued) 

(VCC = 5V ± 10%, Ta = 0°C to +70°C) 


S 


Symbol 

Parameter 

Test Conditions 

25MHz 

33MHz 

Unit 

Min. 

Max. 

Min. 

Max. 

D29BI 

Input Leakage 

Vcc = Max., Vin = GND to Vcc 

— 

20 

— 

20 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CS = Vih, Vout = GND to Vcc 

— 

10 

— 

10 

pA 

Icci 

Operating Current 

f = 0, CS = Vil; Vcc = Max., Outputs Open 

— 

3400 

— 

3700 


1CC2 

Dynamic Operating Current 

Vcc = Max., CS = Vil; f = fMAX, Outputs Open 

— 

4675 

— 

4900 

mA 

ISB1 

Full Standby Supply Current 

CS > Vcc - 0.2V, Vin > Vcc - 0.2 V or < 0.2V 

— 

600 

— 

960 

mA 

ISB 

Standby Power Supply Current 

Vcc = Max., CS > ViH; f = fMAX, Outputs Open 

— 

1700 

— 

2000 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -4mA 

EM 

— 

ESI 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 8mA 

— 

0.4 

— 

ESI 

EH 


NOTE: 2755 tbl 08 

1 . loci, Icc 2 in the case for all devices selected (i.e. both instruction and data cache selected). 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ± 10%, TA = 0°C to +70°C) 




12MHz 

16.7MHz 

20MHz 

25MHz 

33MHz 


Symbol 

Parameter 

Min. j 




Min. 

Max. 

Min. 




Unit 

READ CYCLE 

tLE 

Latch Enable Width 

6 

— 

6 

— 

6 

— 

6 

— 

6 

— 


tAS 

Address Setup Time to LE 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 


tAH 

Address Hold Time from LE 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 


tAA< 2 > 

Address Access Time 

— 

45 

— 

35 

— 

30 

— 

25 

— 

KM 


tACS 

Chip Select Time 

— 

40 

— 

30 

— 

25 

— 

20 

— 

B3 

19 

tOE< 3 ) 

Output Enable to Output Valid 

— 

22 

— 

17 

— 

11 

— 

8 

— 

5 

BEI 

tOHZ (1) 

Output Disable to Output in High Z 

2 

16 

2 

14 

2 

10 

2 

8 

2 

n 

9 

tOLZ <1) 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


WRITE CYCLE 

tLE 

Latch Enable Width 

6 

— 

6 

— 

6 

— 

6 

— 

6 

— 

£9 

tAS 

Address Setup Time to LE 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 


tAH 

Address Hold Time to LE 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 

1.5 

— 


tAW (2) 

Address Valid to End of Write 

40 

_ 

30 

— 

25 

— 

23 

— 

20 

— 


tew 

Chip Select to End of Write 

35 

— 

25 

— 

20 

— 

18 

— 

15 

— 


tWP 

Write Pulse Width 

30 

— 

25 

— 

20 

— 

17 

— 

12 

— 


tDW 

Data Valid to End of Write 

20 

— 

13 

— 

13 

— 

11 

— 

8 

— 

19 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tLOE (4) 

Latch Output Enable 

— 

7 

— 

7 

— 

7 

_ 

7 

— 

7 

E9; 

RESET CYCLE 

tCLPW 

RESET Pulse Width 

40 

— 

40 

— 

30 

— 

30 

— 

25 

— 


tCLRC 

RESET High to WE 4 Low 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 



NOTE: 2755 tbl 09 

1 . This parameter is guaranteed by design, but not tested. 

2. LE asserted. 

3. OEi,OE2,OE3,OE4. 

4. PIOEI and P20E1. 


















































































































































IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 

RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE {1) 



NOTE: 

1 . Assume WE is active high throughout this cycle. 

2. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE 



TIMING WAVEFORM OF RESET CYCLE 
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IDT7MB6061 2 x 16K x 60 DATA/INSTRUCTION WITH 
RESETTABLE TAG/VALID CACHE MODULE FOR IDT79R3000 CPU 


COMMERCIAL TEMPERATURE RANGE 


ORDERING INFORMATION 


IDT XXXX X XXX X X 


Device Power Speed Package Process/ 



Blank Commercial (0°C to +70°C) 

K FR-4 Q1P (Quad In-line Package) 

12 12 1 

16 16.7 

20 20 r Speed in Megahertz 

25 25 

33 33 J 

S Standard Power 


7MB6061 (2 x16K x 60) Data/Instruction Cache Module 
with Resettable Instruction Tag/Valid 
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Integrated Device Technology, Inc. 


16K x 32 

IDT7M6032 

WRITABLE CONTROL STORE 


STATIC RAM MODULE 



FEATURES: 

• 16K x 32 high-performance Writable Control Store 
(WCS) 

• Serial Protocol Channel (SPC™)— reading, writing and 
interrogation 

• 4 byte/wide output enables 

• Separate chip select, write enable and output enable 
memory controls 

• High fanout pipeline register 
■ Fully width expandable 

• Compact 64-pin ceramic sidebraze DIP 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 

The IDT7M6032 is a 16K x 32-bit Writable Control Store 
(WCS) RAM and pipeline register. It features eight IDT7198 
1 6K x 4 high performance static R AMs and four I DT49FCT81 8 
Serial Protocol Channel (SPC) registers. These devices are 
arranged to form the 16K x 32 Writable Control Store RAM 
with Serial Protorol Channel for loading of the memory. The 
address lines, chip select, write enable and output enable of 
the RAMs are all bused together to form one large 16K x 32 
memory. Each eight Data I/Os of the RAM are connected to 
the D inputs of an IDT49FCT818. The device has the serial 
data-in and serial data-out bits connected to form a 32-bit 
Serial Protocol Channel register. The module features four 


separate output enables, one for each of the IDT49FCT818 
registers. Thus, the Y outputs from the IDT49FCT818 
registers may be enabled or put into the high-impedance state 
on individual 8-bit boundaries. The Command/Data (C/D), 
Serial Shift Clock (SCLK) and Parallel Clock (PCLK) are all 
bus organized across the four IDT49FCT818 registers. The 
thirty-two register output bits, eight from each device, are 
separately brought out to form a 32-bit wide pipeline register 
on the Writable Control Store. 

In normal operation, data from the 32-bit wide memory is 
loaded into the IDT49FCT818 registers on the low-to-high 
transition of PCLK. Reading and writing of the memory by 
means of the Serial Protocol Channel is performed using the 
IDT49FCT818. That is, the data to be loaded can be shifted 
in the serial data input by using the SCLK and a load command 
executed by shifting the^ proper command word in the serial 
data input when the C/D line is in the command mode._This 
command will then be executed by manipulating the C/D line 
and SCLK line. Data is then written into the RAM by bringing 
the write enable line on the RAM memory from the high state 
to the low state and back to the high state. 

The IDT7M6032 isoffered in a compact 64-pin 600 mil wide 
ceramic dual in-line module. It is constructed using ceramic 
LCC components on a multilayer co-fired ceramic substrate 
and occupies less than 2 square inches of board space. 

The semiconductor components used on all IDT military 
modules are manufactured in compliance with the latest 
revision of MIL-STD-883, Class B, making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


ADDRESS 

A13-A0 


CS 

WE 

ROE 

SDI 

C/D 

SCLK 

PCLK 



Y31-Y24 Y23-Y16 Yl5-Y8 Y7-Y0 2714 drw 01 


CEMOS and SPC are trademarks o( Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc, 


8.49 


DSC-7030/2 

1 














IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION* 1 ) 


GND 

c 

1 



64 

OEo 

c 

2 

63 

Yo 

C 

3 

62 

Y 1 

c 

4 

61 

Y 2 

c 

5 

60 

y 3 

c 

6 

59 

Y 4 

c 

7 

58 

Ys 

1: 

8 

57 

Ye 

c 

9 

56 

Y? 

c 

10 

55 

SDI 

c 

11 

54 

C/D 

c 

12 

53 

SCLK 

c 

13 

52 

ROE 

L 

14 

51 

CS 

c 

15 

50 

WE 

L 

16 

49 

OE 2 

L 

17 

. 48 

Yl6 

C 

18 

47 

Y 17 

C 

19 

46 

Y 18 

C 

20 

45 

Y 19 

C 

21 

44 

GND 

c 

22 

43 

Y 20 

c 

23 

42 

Y 21 

L 

24 

41 

Y 22 

C 

25 

40 

Y 23 

c 

26 

39 

SDO 

c 

27 

38 

PCLK 

c 

28 

37 

A 11 

□ 

29 

36 

Al2 

c 

30 

35 

Al3 

c 

31 

34 

Vcc 

c 

32 

33 


Vcc 

Ao 

Ai 

A 2 

A 3 

A 4 

A5 

oei 

Ys 

Yg 

Y 10 

Y 11 

GND 

Y 12 

Y 13 

Y 14 

Y 15 

A6 

A 7 

A8 

Ag 

A 10 

OEs 

Y 24 

Y 25 

Y 26 

Y27 

Y 28 

Y29 

Y30 

YSI 

GND 


DIP 

TOP VIEW 
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NOTE: 

1. For module dimensions, please refer to module drawing M17 in the 
packaging section. 


PIN NAMES 


Pin Name 

I/O 

Description 

PCLK 

1 

Parallel Data Register Clock 

Y0-31 

0 

Parallel Data Register Output Pins (Yo = LSB, 
Y 31 = MSB) 

OEv 

1 

Output Enable for Y Bus (Overidden by SPC 
Inst. 8 &14) 

SDI 

1 

Serial Data In for SPC Operation. Data and 
command shifts in the Least Significant Bit first 

SDO 

0 

Serial Data Out for SPC Operation. Data and 
command shifts out the Least Significant Bit 
first 

C/D 

1 

Mode Control for SPC 

SCLK 

1 

Serial Shift Clock for SPC Operations 

CS 

1 

RAM Chip Select 

WE 

1 

RAM Write Enable 

AO-13 

1 

Address Bus Pins 

ROE 

1 

Internal RAM Ouput Enable for D bus 
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ABSOLUTE MAXIMUM RATINGS 


Symbol 

Ratlng (1) 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

(OUT 

DC Output Current 

50 

50 

mA 


NOTE: 27H tbi 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


TRUTH TABLE 


Mode 

m 

KLI 


Output 

Power 

Standby 

H 

H 

ma 

High-Z 

Standby 

Standby 

wa 

L 

X 

Dout 

Standby 

Read 

L 

L 

H 

Dour 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

SPC (1) 

L 

SPC (1) 

Active 


NOTE: 2714 tb< 02 

1. See SPC Commands for proper execution of write cycle. 


CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

PEB 

U23 

ClN 

Input Capacitance 

VlN = ov 

15 

a 

ClN(C) 

Input Capacitance 
Address and Control 

VlN = OV 

60 

PF 

COUT 

Output Capacitance 

VOUT = 0V 

10 

O 


NOTE: 2714 tt>i 04 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 


1 . Vil = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V± 10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

25ns 

30ns 

35ns 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

■■1 

Input Leakage Data Bus pA 

Vcc - Max., Vin = GND to Vcc 

— 

20 

— 

20 

— 

20 

■a 

|lLO| 

Output Leakage pA 

Vcc - Max., CS = Vih, 

Vout = GND to Vcc 

i 

20 

— 

20 

B 

20 

jiA 

Icci 

Operating Current mA 

f = 0, CS<Vil, 

Vcc = Max.; Outputs Open 

n 

900 

— 

800 

B 

800 

mA 

|CC2 

Dynamic Operating 

Current mA 

Vcc = Max., CS < Vil; f = fMAX; 
Outputs Open 

B 

1200 

— 

1150 

B 

1050 

mA 

ISB 

Standby Supply Current 
mA 

CS > Vih, f = fMAX, 

Outputs Open 

B 

450 

— 

450 

B 

450 

mA 

ISB1 

Full Standby Supply Current 
mA 

CS > Vcc - 0.2V, 

Vin > Vcc - 0.2V or < 0.2V 

B 

125 

— 

125 

— 

125 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -15mA 

mm 

— 

ESI 

— 

Ea 

— 

a 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 32mA 

— 

0.4 

— 

0.4 

— 

ESI 

m 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C and -55°C to +125°C) 





45ns 

55ns 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Min. 

Max. 

Unit 

nm 

Input Leakage Data Bus pA 

Vcc = Max., Vin = GND to Vcc 

— 

20 

— 

20 

fa 

|lLO| 

Output Leakage pA 

Vcc = Max., CS = Vih, 

Vout = GND to Vcc 

— 

20 

B 

20 

fa 

Icci 

Operating Current mA 

f = 0, CS < Vil, 

Vcc = Max.; Outputs Open 

— 

800 

B 

800 

mA 

ICC2 

Dynamic Operating 

Current mA 

Vcc = Max., CS < Vil; i = fMAX; 

Outputs Open 

— 

1050 

— 

1050 

mA 

ISB 

Standby Supply Current 
mA 

CS > Vih, f = fMAX, 

Outputs Open 

— 

450 

B 

450 

mA 

ISB1 

Full Standby Supply Current 
mA 

CS > Vcc - 0.2V, 

Vin > Vcc - 0.2V or < 0.2V 

— 

125 

— 

125 

mA 

VOH 

Output High Voltage 

Vcc = Min., Ioh = -15mA 

ESI 

— 

ESI 

— 

n 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 32mA 

— 

WZM 

— 

EH 

D 
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TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V± 10% 

Military 

-55°C to +125°C 

ov 

5 V ±10% 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

■9 

GND 

Supply Voltage 

0 

0 

0 

WM 

Vih 

Input High Voltage 

2.2 

— 

6 

■9 

Vil 

Input Low Voltage 

-0.5 (1) 

— 

0.8 

D 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2714 drw 12 


5 V 


5V 


DATAout 


2550' 


4800 

DATAout 

: 30pF* 2550 < 


4800 


m 

Figure 1. Output Load 


=F 5 P p 


Figure 2. Output Load 
(for toLZ, tcHZ, toHZ, tWHZ, and tow ) 


AC ELECTRICAL CHARACTERISTICS * lncluding scope and jig 

(Vcc » 5V ± 10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

25ns 

30ns 

35ns 

45ns 

55ns 

Unit 

KflTnUI 


Min. | Max. 



Read Cycle 

tAC 

Address Valid to PCLK 

25 

— 

30 

— 

35 

— 

45 

— 

55 

— 


tcs 

CS Valid to PCLK 

25 

_ 

30 

— 

35 

— 

45 

— 

55 

— 

ns 

tOESU 

ROE Valid to PCLK Set Up 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

IS 

tPCY 

PCLK to Output Valid 

— 

13 

— 

13 

— 

16 

— 

16 

— 

■a 


tOE 

OE Valid to Output Valid 

2 

13 

2 

13 

2 

16 

2 

16 

2 

16 

ns 

tOHZ' 1 ’ 

OE Negated to Output in High Z 

2 

12 

2 

12 

2 

12 

2 

12 

2 

12 


Write Cycle 

tAW 

Address Valid to End of Write 

20 


25 

— 

30 

— 

35 

— 

45 

— 

mm 

tew 

CS Valid to End of Write 

20 

— 

25 

— 

30 

_ 

35 

— 

45 


ns 

tWP 

Write Enable Pulse Width 

18 

— 

23 

— 

28 

— 

30 

— 

40 

— 

ns 

tWCD 

Cont/Dat to End of Write 

22 

— 

25 

— 

28 

— 

30 

— 

35 

— 


tAS 

Address Setup Time 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 



NOTE: 2714 « 09 

1 . This parameter is guaranteed by design, but not tested. 


TIMING WAVEFORM OF READ CYCLE NO. 1 {1) 



NOTES: 

1 . WE is high for Read Cyde. 

2. Transition is measured ±200mV from steady state. This parameter guaranteed by design, but not tested. 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) (1> 2 * 4) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0 ’ 2 ’ 3> 4) 



2714 drw 05 


NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE, 

3. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

4. ROE = Vih. 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (SPC TIMING) 

(Vcc = 5V ± 10%, TA = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

25ns 

30ns 

35ns 

45ns 

55ns 

Unit 

Min. 




Min. 

Max. 

Min. 




tPLH 

m 

SCLK High to SDO 

— 

15 

— 

15 

— 

22 

— 

22 

— 

22 


tPHL 

□ 

SDI to SDO (Stub Mode) 

— 

45 

— 

45 

— 

45 

— 

45 

— 

45 

|QH 


o 

C/D Low to Y 

— 

15 

— 

15 

— 

20 

— 

20 

— 

20 



o 

SCLK High to Y 

— 

15 

— 

15 

— 

25 

— 

25 

— 

25 



KH 

C/D Low to SDO 

— 

15 

— 

15 

— 

25 

— 

25 

— 

wm 


tsu 


C/D to SCLK High 

' 15 

— 

15 

— ' 

15 

— 

15 

— 

15 

— 




SDI to SCLK High 

8 

— 

8 

— 

8 

— 

8 

— ' 

8 

— 

ms 


m 

Y or D to C/D Low 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 




C/D to PCLK High 

12 

— 

12 

— 

12 

— 

12 

— 

12 

— 

IS 

tH 


Y to PCLK High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

IS 



C/D from SCLK Low 

12 

— 

12 

— 

12 

— 

12 

— 

12 

— 

m 


IBI 

SDI from SCLK High 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

EM 


19 

Y or D from C/D Low 

2 

— 

2 

_ 

2 

— 

2 

— i 

2 

— 



Hi 

SCLK High from PCLK High 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 



Hi 

C/D from PCLK High 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 



19 

Y from PCLK High 

3 

■ — 

3 

— 

3 

■ — 

3 

— 

3 

— 


tHZ* 1 ' 2 * 


SCLK High to D or Y High Z 

— 

15 

— 

15 

— 

20 

— 

20 

— 

20 

m 

tLZ d.2) 


C/D High to D or Y High Z 

— 

15 

— 

15 

— 

20 

— 

20 

— 

20 

m 

tZHlJ 1,2 ) 

m 

C/D Low to D or Y Valid 22, 23 

— 

15 

— 

15 

— 

20 

— 

20 

— 

20 

n 

tw 


PCLK (High & Low) 

10 

— 

10 

— 

15 

— 

15 

— 

15 

— 

is 



SCLK (High & Low) 

30 


30 

— 

35 

— 

35 

— 

35 

— 

is 


c 

C/D High 

30 

— 

30 

— 

35 

— 

35 

— 

35 

— 

is 


NOTE: 2714 tbl 10 


1 . This parameter is guaranteed by design, but not tested. 

2. OE = Vih. 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

GENERAL AC WAVEFORMS FOR PARALLEL INPUTS AND OUTPUTS 
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GENERAL AC WAVEFORMS FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DETAILED WAVEFORMS OF SERIAL PROTOCOL OPERATIONS 


Y ► SPC Data (Inst. 0) 

D ►SPC Data (Inst. 2) 

Status — ► SPC Data (Inst. 4) 


PARALLEL DATA REGISTER ► SPC Data (Inst.1) 

SET SERIAL MODE (Inst. 11) 

SET STUB MODE (Inst. 12) 




CONNECT TO D (Inst. 5) 
SPC Data ► D (Inst. 9) 



SPC Data ► PARALLEL DATA REGISTER (Inst. 10) 

SPC Data ► Y (Inst. 8) 

CONNECT TO Y (Inst. 14) 



Y ► SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 



SCP Data — ►PARALLEL DATA REGISTER SYNCHRONOUS 
W/PCLK (Inst. 3) 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DETAILED FUNCTIONAL BLOCK DIAGRAM 


SDI 



The detailed block diagram consists of two main elements: 
the parallel data register and the SPC data/command regis- 
ters. T he main data path is from the D inputs down to the data 
register and through to the Y outputs. This path is typically 
used during standard operations. For diagnostic or systems 
initialization, the internal SPC data path is used. This path 
allows access between the SPC data and command registers 
and the standard data path, pins and data register. The SPC 
data and command registers are accessed via the SDI, SDO, 
C/D and SCLK pins. 

C/D 



2714 drw 15 


SPC FUNCTIONAL DESCRIPTION 

The Serial Protocol Channel (SPC) has been optimized for 
the minimum number of pins and the maximum flexibility. The 
data is passed in on a Serial Data Input pin (SDI) and out on 
a Serial Data Output pin (SDO) . The transfer of the data is 
controlled by a Serial Clock (SCLK) and a Command/Data 
mode input (C/D). These four pins are the basic SPC pins. To 
the outside, the SPC appears as two serial shift registers in 
parallel — one for command and the other data. The serial 
clock shifts data and the Command/Data (C/D) line selects 
which register is being shifted. The command register is used 


to control loading of data to and from the data register with 
other storage elements in the device. 

With respect to executing an SPC command, there are four 
distinct phases: (1) data is shifted in, (2) followed by the 
command, (3) the command is executed, and (4) data is 
shifted out. During the data mode, data is simultaneously 
shifted into the serial data register while the data in the register 
is shifted out. During the command mode, opcode-type 
information is shifted through the serial ports. The command 
is executed when the last bit is shifted in and the C/D line is 
brought low. The execution phase is ended with the next serial 
clock edge. 


f : "n 




~] XFER 

C/D 

■ 

m 

' 

H — \ (EXECUTE 

1 — 1 f~ SPC 



a 

PR Q 

J COMMAND) 

SCLK 





C/D DATAin 

SBS 


solk JTfLTL 

■ml 


XFER 




■H 



© 

© 

r © r @ 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SPC data and commands are shifted in through the SDI 
pin, which is a serial input pin, and out through the SDO pin, 
which is a serial output pin. Data and commands are shifted 
in Least Significant Bit first; Most Significant Bit last (Yo = LSB, 
Yis = MSB). Execution of SPC commands is performed by 
stopping the shift clock SCLK, and lowering the C/D line from 
high-to-low. Later the SCLK may then be transitioned from 
low-to-high. SPC commands and data can be shifted any- 
time, without regard for operation. During the execution 
phase, care must be taken that there is no conflict between the 
SPC operation and parallel operation. This means that if the 
SPC operation attempts to load the parallel data register 
(opcode 10) while PCLK is in transition, the results are 
undefined. In general, it is required that the PCLK be static 
during SPC operations. The synchronous commands (op- 
code 3 and 13), however, allow the PCLK to_run. In these 
operations, the high-to-low transition of the C/D line takes on 
the function of an arm signal in preparation forthe next low-to- 
high transition of the PCLK. 


Y — ► SPC Data (Inst. 0) 


SDI D 



SDO Y 2714 dw 17 


SPC COMMANDS 

There are 1 6 possible S PC opcodes. Fourteen of these are 
utilized, the other two are reserved and perform NO-OP 
functions. The top eight opcodes, 0 through 7, are reserved 
for transferring data into the SPC data registerfor shifting out. 
The lower eight opcodes, 8 through 1 5, are used for transfer- 
ring data from the SPC data register to other parts of the 
device. Two of the commands are also used forconnecting the 
data in and out pins. 


OPCODE SPC COMMAND 

0 Y to SPC Data Register 

1 Parallel Data Register to SPC Data Register 

2 D to SPC Data Register 

3 Y to SPC Data Register Synchronous w/PCLK 

4 Status (OEy, PCLK) to SPC Data Register 

5 Connect Y to D 

6-7 Reserved (NO-OP) 

8 SPC Data to Y (OE is overidden) 

9 SPC Data to D 

1 0 SPC Data to Parallel Data Register 

1 1 Select Serial Mode 

12 Select Stub Mode 

13 SPC Data to Parallel Data Register Synchronous 

w/PCLK 

14 Connect D to Y (OE is overidden) 

15 NO-OP 


Opcode 0 is used for transferring data from the Y output 
pins into the SPC data register. Opcode 1 transfers data from 
the output of the register, before the tri-state gate, into the SPC 
data register. Opcode 2 transfers data from the D input pins 
into the SPC data register. 


Data Register — ►SPC Data (Inst. 1) 


SDI D 



SDO Y 2714 drw 18 


D — ► SPC Data (Inst. 2) 
SDI D 



SDO Y 2714 drw 19 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Opcode 3 transfers data on the Y pins to the SPC data 
register on the next PCLK, thus achieving a synchronous 
observation of the SPC data register in real time. This 
operation can be forcedjo repeat without shifting in a new 
command by pulsing C/D low-high-low after each PCLK. As 
soon as data is shifted out using SCLK, the command is 
terminated and must be loaded in again. 

Y — ► SPC Data Synchronous w/PCLK (Inst. 3) 


SDI D 



Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 


Connect Y to D (Inst. 5) 



SPC Data — ►Y(lnst. 8) 















IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Opcode 8 is used for transferring SPC data directly to the 
Y pins. When executing opcode 8, the state of OEy is a “do 
not care”; that is, data will be output even if OEy = HIGH. 
Opcode 9 is used tor transferring SPC data to the D pins. 
Operands 8 and 9 can be temporarily suspended by raising 
the C/D input and resumed by lowering the C/D. As soon as 
SCLK completes transition, the command is terminated. 


SPC Data — ► D (Inst. 9) 



SDO Y 2714 drw 24 


Opcode 1 0 is used tor transferring data from the SPC data 
register into the parallel data register, irrespective of the state 
of PCLK. However, PCLK must be static between C/D going 
high-to-low and SCLK going low-to-high. 


Opcodes 1 1 and 12 are used to set Serial and Stub Mode, 
respectively. After executing one of these opcodes, the 
device remains in this mode until programmed otherwise. The 
Serial mode is the default mode that the IDT49FCT818 
powers up in. In Serial mode, commands are shifted through 
the SPC command register and then to the SDO pin. This is 
the typical mode used when several varieties of devices that 
utilize the SPC access method are employed on one serial 
ring. 

SERIAL MODE 



In Stub mode, SDI is connected directly to SDO. In this 
way, the same diagnostic command can be loaded into 
multiple devices of like type. For example, in four clock cycles 
the same command could be loaded into 8 IDT49FCT818S 
(64-bit pipeline register). Dissimilar devices must be segre- 
gated into serial scan loops of similar type, as shown below. 
During the command phase, the serial shift clock must be 
slowed down to accommodate the delay from SDI to SDO 
through all of the devices. The slower clock is typically a small 
tradeoff compared to the reduced number of clock cycles. 

STUB MODE 


SPC Data — ► Parallel Data Register (Inst. 1 0) 


SDI D 



SDO Y 2714 drw 25 
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IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Opcode 1 3 transfers data from the SPC data registerto the 
parallel data register on the next PCLK. Opcode 14 connects 
the D bus to the Y. Operation 14 can be temporarily sus- 
pended by raising the C/D input and resumed by lowering the 
C/D input again. The operation is terminated by SCLK. 


SPC Data — ►Parallel Data Register 
Synchronous w/PCLK (Inst. 13) 


SDI D 




Opcodes 3 and 1 3 transfer data synchronous to the PCLK 
which means that the high-to-low on the C/D input is an arm 
signal. The data and cojpmand can be shifted in while the 
PCLK is running. The C/D line is dropped prior to the desired 
PCLK edge and raised before the next edge. Instruction 13 
can be repeated over many times by leaving the C/D line low 
during multiple transitions of the PCLK while not clocking 
SCLK. PCLK cycles can even be skipped by raising the C/D 
input during the desired clock periods. Instruction 3 can be 
repeated by pulsing the C/D high after each PCLK. 



The ability to continuously execute a synchronous com- 
mand can provide major benefits. For example, the synchro- 
nous read (Instruction 3, Y to SPC data) instruction could be 
clocked into the SPC data register. Then, it could be continu- 
ously executed by pulsing the C/D line high. When the whole 
system is stopped (PCLK quiescent), the serial data register 
will contain the next to the last state of the parallel data 
register. That value can be shifted out and the current state 
of the parallel register can then be observed, allowing for the 
observation of two states of the parallel register (the current 
and the previous). 

As companies like IDT continue to integrate more onto 
each device and put each device into smaller packages such 
as surface mount devices, the board level testing becomes 
more complex for the designer and the manufacturing divi- 
sions of companies. To help this situation, serial diagnostics 
was invented. This allows for observation of critical signals 
deep within the system. During system test when an error is 
observed, these signals may be modified in order to zero in on 
the fault in the system. 

Serial diagnostics is primarily a scheme utilizing only a few 
pins (4) to examine and alter the internal state of a system for 
the purpose of monitoring and diagnosing systemfaults. It can 
be used at many points in the life of a product: design debug 
and verification, manufacturing test and field service. This 
document describes a serial diagnostic scheme which was 
developed at IDT and will be used in future VLSI logic devices 
designed by IDT. 



8.49 


13 








IDT7M6032 

16K x 32 WRITABLE CONTROL STORE STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ORDERING INFORMATION 


IDT XXXX X XXX X X 



Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 


C Ceramic DIP (Dual In-line Package) 


25 (Commercial Only) 

30 
35 
45 

55 (Military Only) 

S Standard Power 

7M6032 16K x 32 WCS Module 


Speed in Nanoseconds 
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8K x 112 

WRITABLE CONTROL STORE 
STATIC RAM MODULE 


IDT 7MB6042 


FEATURES: 

• 8K x 1 1 2 high-performance Writable Control Store (WCS) 

• Serial Protocol Channel (SPC™)-reading, writing and 
interrogation 

• High fanout pipeline register 

• Width expandable 

• Designedforhigh-speed writable control store applications 

• Assembled with IDT’s high-reliability vapor phase solder 
reflow process 

• Compact quad in-line module 

• Single 5V (±1 0%) power supply 

• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 

The IDT7MB6042 is an 8K x 112 Writable Control Store 
(WCS) RAM and pipeline register. It features fourteen 8K x 8 
IDT7164 high-performance static RAMs and fourteen 
IDT49FCT818 Serial Protocol Channel (SPC) registers. These 
devices are arranged to form the 8K x 112 Writable Serial 
Store RAM with Serial Protocol Channel for loading of the 
memory. Each eight outputs of the RAM are connected to the 
D inputs of an IDT49FCT818 in the normal fashion. The 
device has the serial data-in and serial data-output bits 


connected to form a 1 1 2-bit Serial Protocol Channel register. 
The command/data (C/D) and Serial Shift Clock (SCLK) are 
all bus organized across the fourteen IDT49FCT818 registers. 
The 1 1 2 register output bits, 8 from each device, are separately 
brought out to form a 112-bit wide pipeline register on the 
Writable Control Store. 

In normal operation, data from the 1 1 2-bit wide memory is 
loaded into the IDT49FCT818 registers on the low-to-high 
transition of PCLK. Reading and writing of the memory by 
means of the Serial Protocol Channel are performed using the 
protocol of the IDT49FCT818. (For details of this operation, 
please refertothe IDT49FCT81 8 data sheet.) The data to be 
loaded can be shifted in the serial data input by using the 
SCLK and a load command executed by shifting the proper 
command word in the serial data input when the C/D line is in 
the command mode. This command will then be executed by 
manipulating the C/D line and SCLK line in the desired 
fashion. Data is then written into the RAM by bringing the write 
enable line on the RAM memory from the high state to the low 
state and back to the high state. 

The IDT7MB6042 is offered as a compact, cost-effectivo 
FR-4 quad in-line module and occupies less than 9 squaro 
inches of board space. 


FUNCTIONAL BLOCK DIAGRAM 


cs 

WE 

ROE 

SDI 

C/D 

SCLK 


ADDRESS 



SDO 


Y 1 1 1 - Yi04 


Yl03 - Y 96 


Y 95 - Y83 


Yz-Yo 


CEMOS and SPC are trademarks of Integrated Device Technology, Inc. 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT7MB6042 

8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION* 1 * 


GND 

c 

1 

83 

GND 

Vcc 

164 

82 

□ Vcc 

Ao 

c 

2 

84 

Ai 

A6 

163 

81 

□ A7 

A2 

c 

3 

85 

Aa 

Ab 

162 

80 

□ A 9 

A4 

c 

4 

86 

As 

A 10 

161 

79 

□ Al1 

SCLK 

c 

5 

87 

C/D 

Al2 

160 

78 

□ sDOm 

SDI 

c 

6 

88 

Yl04 

Y7 

159 

77 

□ Ye 

Yl05 

c 

7 

89 

Yl06 

Y5 

158 

76 

□ Y4 

Yl07 

c 

8 

90 

Y 108 

Y3 

157 

75 

□ Y2 

Yl09 

c 

9 

91 

Y 110 

Yi 

156 

74 

□ Yo 

Yi i 1 

c 

10 

92 

OE 13 

OEo 

155 

73 

□ PCLKo 

CSi 

c 

11 

93 

WEi 

GND 

154 

72 

□ OEi 

PCLK3 

c 

12 

94 

OE 12 

Y 15 

153 

71 

□ Yu 

Y 96 

c 

13 

95 

Y 97 

Y 13 

152 

70 

3 Y 12 

Y 98 

c 

14 

96 

Y 99 

Y 11 

151 

69 

□ Y 10 

Y 100 

[= 

15 

97 

Y 101 

Y9 

150 

68 

U Y8 

Yl02 

c 

16 

98 

Y 103 

Y23 

149 

67 

3 Y 22 

Y88 

□ 

17 

99 

Y89 

Y21 

148 

66 

□ Y 20 

Y 90 

c 

18 

100 

Y 91 

Y 19 

147 

65 

□ Y18 

Y92 

□ 

19 

101 

Y 93 

Y 17 

146 

64 

□ Y 16 

Y94 

c 

20 

102 

Y 95 

M30 0) OE2 

145 

63 

□ SD087 

OEll 

11 

21 

103 

OE 10 

Y 31 

144 

62 

^ Y 30 

Yeo 

c 

22 

104 

Yai 

Y 29 

143 

61 

□ Y28 

Y82 

c 

23 

105 

Y83 

Y 27 

142 

60 

□ Y26 

Y84 

c 

24 

106 

Y85 

Y25 

141 

59 

□ Y24 

Y86 

c 

25 

107 

Y87 

OE3 

140 

58 

□ OE4 

Y72 

c 

26 

108 

Y73 

Y39 

139 

57 

□ Y38 

Y74 

c 

27 

109 

Y75 

Y37 

138 

56 

□ Y36 

Y 76 

□ 

28 

110 

Y77 

Y35 

137 

55 

U Y34 

Y78 

c 

29 

111 

Y79 

Y33 

136 

54 

□ *Y32 

OE9 

□ 

30 

112 

GND 

CSo 

135 

53 

□ WEo 

PCLK 2 


31 

113 

OEs 

PCLKi 

134 

52 

□ OEs 

Y64 

[i 

32 

114 

Y65 

Y 47 

133 

51 

□ Y46 

Y66 

□ 

33 

115 

Y67 

Y 45 

132 

50 

^ Y 44 

Y68 

c 

34 

116 

Y69 

Y 43 

131 

49 

□ Y 42 

Y 70 

c 

35 

117 

Y71 

Y 41 

130 

48 

Y40 

Y56 

c 

36 

118 

Y57 

Y 55 

129 

47 

Y54 

Y58 

II 

37 

119 

Y59 

Y 53 

128 

46 

2] Y 52 

Y 60 

c 

38 

120 

Y61 

Y 51 

127 

45 

1 Y50 

Y62 

c 

39 

121 

Y63 

Y 49 

126 

44 

□ Y48 

OE7 

c 

40 

122 

CS2 

OEe 

125 

43 

□ ROE 

Vcc 

c 

41 

123 

Vcc 

GND 

124 

42 

□ GND 


QIP 

TOP VIEW 
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NOTE: 

1. For module dimensions, please refer to drawing M31 in the packaging 
section. 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (1) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

■ 

Ta 

Operating Temperature 

0 to +70 

mm 

Tbias 

Temperature Under Bias 

-55 to +125 

WBM 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 
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NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 


5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

mm 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil 


-0.5 (1) 

— 

0.8 

V 
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NOTE: 

1 . Vil (min.) = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 
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TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

H 

X 

High Z 

Standby 

Standby 

H 

L 

X 

Dout 

Standby 

Read 

L 

L 

H 

Dour 

Active 

Read 

L 

H 

H 

High Z 

Active 

Write 

L 

SPC (1) 

L 

SPC (1 > 

Active 
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CAPACITANCE (Ta = +25°C, f = 1 .0MHz) 


Symbol 

Parameter* 1 * 

Conditions 

Typ. 


ClN(D) 

Input Capacitance 
Data 

VlN = OV 

10 

PF 

ClN(A) 

Input Capacitance 
Address and Control 

> 

O 

II 

> 

120 

PF 

COUT 


Vout = 0V 

10 

m, 


1 . This parameter is sampled and not 100% tested. 


PIN DESCRIPTION 


Pin Name 

I/O 

Description 

PCLK 

1 

Parallel Data Register Clock 

A0-12 

1 

Address Bus Pins (Ao = LSB, A 12 = MSB) 

Yo-m 

I/O 

Parallel Data Register Output Pins (Yo = LSB, Yin « MSB) 

OEy 

1 

Output Enable for Y Bus (Overidden by SPC Inst. 8 and 14) 

SDI 

1 

Serial Data In for SPC Operation. Data and command shifts in the Least Significant Bit first 

SDO 

o 

Serial Data Out for SPC Operation. Data and command shifts out the Least Significant Bit first 

c/b 

1 

Mode Control for SPC 

SCLK 

1 

Serial Shift Clock for SPC Operations 

cso 

1 

Chip Select for lower order 56 bits (active low) 

csT 

1 

Chip Select for upper order 56 bits (active low) 

CS2 

1 

Chip Select for all bits (active high) 

WE 

1 

Internal RAM Write Enable 

ROE 

1 

Internal RAM Output Enable 


2744 tbl 06 

NOTE: 


1 . See SPC commands for proper execution of write cycle. 
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IDT7MB6042 

8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, TA = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

■ 

Input Leakage 
(Address and Control) 

Vcc = Max. 

Vin = GND to Vcc 

— 

100 

pA 

mm 

Input Leakage 
(Data) 

Vcc = Max. 

Vin = GND to Vcc 

— 

15 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = ViH, Vout = GND to Vcc 

— 

15 

pA 

VOL 

Output Low Voltage 

Vcc = Min., Iol = 32mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., lOH = -15mA 

2.4 

— 

V 

Icci 

Operating Current 

f = 0,CS = ViL, Vcc = Max., 

Output Open 

— 

1500 

mA 

ICC2 

Dynamic Operating Current 

Vcc = Max., CS = Vil, f = fMAX 
Output Open 

— 

2380 

mA 

ISB 

Standby Supply Current 

CS > ViH, Vcc = Max. 
f = fMAX, Outputs Open 

— 

560 

mA 

ISB 1 

Full Standby Supply Current 

CS > Vcc - 0.2V, 

Vin > Vcc - 0.2V or < 0.2V 

— 

280 

mA 
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AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

30ns 

Min. Max. 

35ns 

Min. Max. 

40ns 

Min. Max. 

50ns 

Min. Max. 

60ns 

Min. Max. 

Unit 

Read Cycle 

tAC 

Address Valid to PCLK Set Up 

30 

— 

35 

— 

40 

— 

50 

— 

60 

— 

ns 

tcs 

■ lllllllllllllllll — 

30 

— 

35 

— 

40 

— 

-50 

— 

60 

— 

ns 

tOESU 

ROE Valid to PCLK Set Up 

17 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tPCV 

PCLK to Output Valid 

— 

10 

— 

12 

— 

15 

— 

15 

— 

15 

ns 

tOE 

OE Asserted to Output Valid 

— 

10 

— 

12 

— 

15 

— 

15 

— 

15 

ns 

tOHZ 

OE Negated to Output in High Z 

— 

10 

— 

12 

— 

15 

— 

15 

— 

15 

ns 

Write Cycle 

tAW 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 

45 

— 

55 

— 

ns 

tew 

Address Valid to End of Write 

25 

— 

30 

— 

35 

— 

45 

— 

55 

— 

ns 

tWP 

Write Enable Pulse Width 

23 

— 

28 

— 

33 

— ■' 

43 

— 

53 

— 

ns 

tWCD 

Cont/Dat to End of Write 

23 

— 

28 

— 

30 

— 

35 

— 

40 

— 

ns 

tAS 

Address Setup Time 

0 

— 

0 

— 

2 


2 

— 

2 

— 

ns 
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IDT7MB6042 

SK x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, TA = 0°C to +70°C) 


SPC TIMING 


Symbol 

Parameter 

30ns 

Min. Max. 

35ns 

Min. Max. 

40ns 

Min. Max. 

50ns 

Min. Max. 

60ns 

Mln. Max. 

Unit 

tPLH 

T2 

SCLK High to SDO 

— 

15 

— 

15 

— 

22 

— 

22 

— 

22 

ns 

tPHL 

Ts 

SDI to SDO (Stub Mode) 

— 

210 

— 

210 

— 

310 

— 

310 

— 

310 

ns 


t 4 

C/D Low to Y 



15 

— 

15 

— 

20 

— 

20 

— 

20 

ns 


Ts 

SCLK High to Y 

— 

15 

— 

15 

— 

22 

— 

22 

— 

22 

ns 


Tg 

C/D Low to SDO 

— 

15 

— 

15 

— 25 

— 

25 

_ 

25 

ns 

tsu 

S2 

C/D to SCLK High 

15 

— 

15 

— 

15 

— 

15 

— 

15 

— 

ns 


S3 

SDI to SCLK High 

8 

— 

8 

— 

8 

— 

8 - 

8 

— 

ns 


S4 

Y or D to C/D Low 

5 - 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


Ss 

C/D to PCLK High 

12 

— 

12 

— 

12 

— 

12 

— 

12 

— 

ns 

tH 

S6 

Y to PCLK High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


H2 

C/D from SCLK Low 

12 

— 

12 

— 

12 

— 

12 

— 

12 

— 

ns 


H3 

SDI from SCLK High 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


H4 

Y or D to C/D Low 

2 

— 

2 

_ 

2 

— 

2 

— 

2 

— 

ns 


H5 

SCLK High to PCLK High 

2 

— 

2 

— 

2 

— 

2 — 

2 — 

ns 


He 

C/D from PCLK High 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


H7 

Y from PCLK High 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tH Z 0.2) 

2z, 4z 

SCLK High to D or Y High Z 

— 

15 

— 

15 

- 

20 

- 

20 

- 

20 

ns 

^0.2) 

3z, 5z 

C/D High to D or Y High Z 

— 15 

- 

15 

- 

20 

- 

20 

- 

20 

ns 

tZHL (1 ' 2) 

22. Z3 


— 

15 

— 

15 

— 

20 

— 

20 

— 

20 

ns 

tw 

Wi 

PCLK (High and Low) 

10 

_ 

10 

— 

15 

— 

15 

— 

15 

— 

ns 


W2 

SCLK (High and Low) 

30 

— 

30 — 

35 

— 

35 

— 

35 

— 

ns 


W3 

C/D High 

30 

- 

30 


35 

- 

35 

- 

35 

- 

ns 
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NOTES: 

1 . Guaranteed but not tested. 

2. OE = Vih. 
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IDT7MB6042 

8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 



2744 drw 03 

NOTES: 

1 . WE is High for Read Cycle. 

2. Transition is measured ±200mV from steady state. 
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IDT7MB6042 

8K x 112 WAITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) (1 > 2> 3> 5) 
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TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ’ 2> 3 ’ 4> 5) 



2744 drw 05 

NOTES: _ 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a low CS and a low WE. 

3. tWR is measured fromt he earlier of CS or WE going high to th e end of the write cycle. 

4. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

5. tROE = Vih. 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 
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IDT7MB6042 

8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DETAILED AC WAVE FORM OF SERIAL PROTOCOL OPERATIONS 


Y ► SPC Data (Inst. 0) 

D ► SPC Data (Inst. 2) 

Status ► SPC Data (Inst. 4) 


SCLK 

C/D 

D, Y, OE, 
PCLK 

SDO 


(H2> 

di> 



k 


r. 


tH 


tsu 


tsu 


<S2) 


tH 


<H4) 




tPHL 


<$> 
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PARALLEL DATA REGISTER ► SPC Data (Inst. 1) 

SET SERIAL MODE (Inst. 11) 

SET STUB MODE (Inst. 12) 



CONNECT Y TOD (Inst. 5) 
SPC Data — — ► D (Inst. 9) 



SPC Data ► PARALLEL DATA REGISTER (Inst. 10) 

SPC Data ► Y (Inst. 8) 

CONNECT D TOY (Inst. 14) 



SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 



SPC Data ► PARALLEL DATA REGISTER 

SYNCHRONOUS W/PCLK (Inst. 13) 
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IDT7MB6042 

8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DETAILED FUNCTIONAL BLOCK DIAGRAM 


SDI 


C/D 


SCLK 



PCLK 


OEy 


The detailed block diagram consists of two main elements: 
the parallel data register and the SPC data/command registers. 
The main data path is from the D inputs down to the data 
register and through to the Y outputs. This path is typically 
used during standard operations. For diagnostic or system 
initialization, the internal SPC data path is used. This path 
allows access between the SPC data and command registers 
and the standard data path, pins and data register. The SPC 
data and command registers are accessed via the SDI, SDO, 
C/D and SCLK pins. 


SCLK 


C/D 



SDO 
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SPC FUNCTION DESCRIPTION 

The Serial Protocol Channel (SPC) has been optimized for 
the minimum number of pins and the maximum flexibility. The 
data is passed in on a Serial Data Input pin (SDI) and out on 
a Serial Data Output pin (SDO). The transfer of the data is 
controlled by aSerial Clock (SCLK) and a Command/Data 
mode input (C/D). These fourpins are the basicSPCpins. To 
the outside, the SPC appears as two serial shift registers in 
parallel — one for command and the other data. The serial 
clock shifts data and the Command/Data (C/D) line selects 


which register is being shifted. The command register is used 
to control loading of data to and from the data register with 
other storage elements in the device. 

With respect to executing an SPC command, there are four 
distinct phases: (1) data is shifted in, (2) followed by the 
command, (3) the command is executed, and (4) data is 
shifted out. During the data mode, data is simultaneously 
shifted into the serial data register while the data in the register 
is shifted out. During the command mode, opcode-type 
information is shifted through the serial ports. The cojmmand 
is executed when the last bit is shifted in and the C/D line is 
brought low. The execution phase is ended with the next serial 
clock edge. 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


SPC data and commands are shifted in through the SDI pin, 
which is a serial input pin, and out through the SDO pin, which 
is a serial output pin. Data and commands are shifted in Least 
Significant Bit first; Most Significant Bit last (Yo = LSB, Yis = 
MSB). Execution of the SPC commands is performed by 
stopping the shift clock, SCLK, and lowering the C/D line from 
high-to-low. Later the SCLK may then be transitioned from 
low-to-high. SPC commands and data can be shifted anytime, 
without regard for operation. During the execution phase, 
care must be taken that there is no conflict between the SPC 
operation nad parallel operation. This means that if the SPC 
operation attempts to load the parallel data register (opcode 
10) while PCLK is in transition, the results are undefined. In 
general, it is required that the PCLK be static during SPC 
operations. The synchronous commands (opcode 3 and 1 3), 
however, allow the PCLKjo run. In these operations, the high- 
to-low transition of the C/D line takes on the function of an arm 
signal in preparation for the next low-to-high transition of the 
PCLK. 

SPC COMMANDS 

There are 1 6 possible SPC opcodes. Fourteen of these are 
utilized, the other two are reserved and perform NO-OP 
functions. The top eight opcodes, 0 through 7, are reserved 
for transferring data into the SPC data registerfor shifting out. 
Thelowereightopcodes,8through15,areusedfortransferring 
data from the SPC data register to other parts of the device. 
Two of the commands are also used for connecting the data 
in and out pins. 


Opcode 

SPC Command 

0 

Y to SPC Data Register 

1 

Parallel Data Register to SPC Data Register 

2 

D to SPC Data Register 

3 

Y to SPC Data Register Synchronous w/ PCLK 

4 

Status (OEy, PCLK) to SPC Data Register 

5 

Connect Y to D 

6-7 

Reserved (NO-OP) 

8 

SPC Data to Y (OE is overidden) 

9 

SPC Data to D 

10 

SPC Data to Parallel Data Register 

11 

Select Serial Mode 

12 

Select Stub Mode 

13 

SPC Data to Parallel Data Register 

Synchronous w/ PCLK 

14 

Connect D to Y (OE is overidden) 

15 

NO-OP 
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SCLK 

C/D 


Y 

SDI 


SERIAL 

PROTOCOL 

DATA 

AND 

COMMAND 

REGISTERS 


SPC Data (Inst. 0) 
D 


~r 

SDO 


PARALLEL A 
DATA REGISTER V 




PCLK 


OEy 
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Data Register 
SDI 


SCLK 

C/D 


SERIAL 

PROTOCOL 

DATA 

AND 

COMMAND 

REGISTERS 


T 

SDO 


SPC Data (Inst. 1) 
D 


PARALLEL 4 
DATA REGISTER 


L. 




PCLK 


OEY 
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SDI 


SCLK 

C/D 


SERIAL 

PROTOCOL 


DATA 

AND 

COMMAND 

REGISTERS 


~T 

SDO 


SPC Data (Inst. 2) 
D 


PARALLEL 
DATA REGISTER 




PCLK 

OEy 
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Opcode 0 is used for transferring data from the Y output 
pins into the SPC data register. Opcode 1 transfers data from 
the output of the register, before the tri-state gate, into the SPC 
data register. Opcode 2 transfers data from the D input pins 
into the SPC data register. 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


Opcode 3 transfers data on the Y pins to the SPC data 
register on the next PCLK, thus achieving a synchronous 
observation of the SPC data register in real time. This 
operation can be forcedto repeat without shifting in a new 
command by pulsing C/D low-high-low after each PCLK. As 
soon as data is shifted out using SCLK, the command is 
terminated and must be loaded in again. 

Y ► SPC Data Synchronous w/PCLK (Inst. 3) 


SDI D 



SDO Y 
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Opcode 4 is used for loading status into the SPC data 
register. The format of bits is shown below. 


7 6 5 o 
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Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 




Status — — ► SPC Data (Inst. 4) 


SDI D 



SDO Y 
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Opcode 8 is used for transferring SPC data directly to the 
Y pins. When executing opcode 8, the state of OEy is a “do 
not care”; that is, data will be output even if OEY = HIGH. 
Opcode 9 is used for transferring SPC data to the D pins. 
Operands 8 and 9 can be temporarily suspended by raising 
the C/D input and resumed by lowering the C/D. As soon as 
SCLK completes transition, the command is terminated. 

SPC Data ► Y (Inst. 9) 



SDO Y 
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8K x 112 WRITABLE CONTROL STORE STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


Opcode 1 0 is used for transferring data from the SPC data 
register into the parallel data register, irrespective of the state 
of PCLK. However, PCLK must be static between C/D going 
high-to-low and SCLK going low-to-high. 

SPC Data ► Parallel Data Register (Inst. 10) 


SDI D 



SDO Y 
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STUB MODE 
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Opcode 1 3 transfers data from the SPC data register to the 
parallel data register on the next PCLK. Opcode 1 4 connects 
the D bus to the Y._Operation 1 4 can be temporarily suspended 
by raising the C/D input and resumed by lowering the C/D 
input again. The operation is terminated by SCLK. 


Opcode 1 1 and 12 are used to set Serial and Stub Mode, 
respectively. After executing one of these opcodes, the 
device remains in this mode until programmed otherwise. The 
Serial mode is the default mode that the IDT49FCT818 
powers up in. In Serial mode, commands are shifted through 
the SPC command register and then to the SDO pin. This is 
the typical mode used when several varieties of devices that 
utilize the SPC access method are employed on one serial 
ring. 

SERIAL MODE 


SDI 
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In Stub mode, SDI is connected directly to SDO. In this 
way, the same diagnostic command can be loaded into 
multiple devices of like type. For example, in four clock cycles 
the same command could be loaded into 8 IDT49FCT818S 
(64-bit pipeline register). Dissimilar devices must be 
segregated into serial scan loops of similar type, as shown 
below. During the command phase, the serial shift clock must 
be slowed down to accommodate the delay from SDI to SDO 
through all of the devices. The slower clock is typically a small 
tradeoff compared to the reduced number of clock cycles. 


Connect D to Y (Inst. 14) 
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COMMERCIAL TEMPERATURE RANGE 


Opcode 3 and 13 transfer data synchronous to the PCLK 
which means that the high-to-low on the C/D input is an arm 
signal. The data and command can be shifted in while the 
PCLK is running. The C/D line is dropped prior to the desired 
PCLK edge and raised before the next edge. Instmction 13 
can be repeated over many times by leaving the C/D line low 
during multiple transitions of the PCLK while not clocking 
SCLK. PCLK cycles can even be skipped by raising the C/D 
input during the desired clock periods. Instruction 3 can be 
repeated by pulsing the C/D high after each PCLK. 


C/D 


EXECUTE 
(SPC CMD) 


DATA in 


CMD 

IN 


SCLK fuun fin 


DATAout 




PCLK 


The ability to continuously execute a synchronous command 
can provide major benefits. For example, the synchronous 
read (Instruction 3, Y to SPC data) instruction could be 
clocked into the SPC data register. _ Then, it could be 
continuously executed by pulsing the C/D line high. When the 
whole system is stopped (PCLK quiescent), the serial data 
register will contain the next to the last state of the parallel data 
register. That value can be shifted out and the current state 
of the parallel register can then be observed, allowing for the 
observation of two states of the parallel register (the current 
and the previous). 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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+5V 
^ 480ft 


+5V 
1 480ft 


DATAout 


255ft < 


DATAout — < 
30pF * 255ft • 


5pF * 
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ORDERING INFORMATION 


IDT XXXX 
Device Type 


A 999 

Power Speed 


A A 

Package Process/ 

j Temperature 

Range 


-| Blank 

30 
35 
- 40 
50 
60 

-( 7MB6042 


Commercial (0°C to +70°C) 

FR-4 QIP (Quad In-Line Package) 

| Speed in Nanoseconds 

Standard Power 
8Kx 112 WCS Module 
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THE SUBSYSTEM'S "FLEXI-PAK" 
CMOS MODULE FAMILY 

ADVANCE 

INFORMATION 

SRAM, EPROM, & EEPROM MODULES 



FEATURES: 

• High-density modules using high-speed CMOS SRAM, 
EPROM, and EEPROM components. 

• Inter-changeable modules, with equivalent footprints, 
support a wide range of applications 

• Fast access times: 

SRAM: 30ns (max.) - military 

25ns (max.) - commercial 
EEPROM: 95ns (max.) - military 

75ns (max.) - commercial 
EPROM: 150ns (max.) - military 

120ns (max.) - commercial 

• Low power CMOS operation 

• Surface mounted LCC components on a co-fired ceramic 
substrate 

• Offered in a 66-pin, ceramic "PGA-type" HIP (Hex In-line 
Package), occupying only 1 sq. inch of board space 

• Single 5V (± 10%) power supply 

• Multiple ground pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The Flexi-Pak family of modules are high-speed, high- 
density CMOS memory modules constructed on a multilayer 
co-fired ceramic substrate using either SRAM, EPROM, or 
EEPROM components in leadless chip carriers. 

This family of IDT modules support applications requiring 
stand alone static or programmable memory, or those appli- 
cations needing a combination of both. All module configura- 
tions in this family have equivalent footprints, allowing "plug- 
in compatibility" with each other (i.e. interchangeable), ideal 
for a wide range of prototype and debugging applications. 

The Flexi-Pak family utilizes the fastest commercial grade 
and MIL-STD-883, Class B military grade components, giving 
you the highest performance available anywhere. CMOS 
technology offers a low-cost, low-power alternative to bipolar 
and fast NMOS memories. 

All versions of the Flexi-Pak module family are offered in a 
66-pin, ceramic HIP (Hex In-line Package). This HIP package 
is similar to a PGA and allows the designer to fit into 1 sq. inch 
of board space. 

All I DT military modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD- 
883, Class B. Additional testing and burn-in when assembled 
into a module, make them ideally suited to applications 
demanding the highest level of performance and reliability. 


ORGANIZATIONS 


SRAM: IDT7M4003 - 128K x 8, 64K x 16, 32K x 32 

IDT7M4013 - 512K x 8, 256K x 16, 128Kx32 

SRAM / EEPROM: IDT7M7005 - 64K x 8 / 64K x 8 

64K x 8 / 32K x 16 
32K x 16 / 64K x 8 
32K x 16 / 32K x 16 
IDT7M7025 - 64K x 8 / 256K x 8 
64K x 8 / 128K x 16 
32K x 16 / 256K x 8 
32Kx 16/ 128Kx 16 
IDT7M7035 - 256K x 8 / 256K x 8 
256K x 8 / 128K x 16 
128K x 16 / 256K x 8 
128K x 16 / 128K x 6 
IDT7M7045 - 256K x 8 / 64K x 8 
256K x 8 / 32K x 16 
128K x 16 / 64K x 8 
128K x 16 / 32K x 1 6 


EEPROM: IDT7M7004 - 128K x 8, 64K x 16, 32K x 32 
IDT7M7014 - 512K x 8, 256Kx 16, 128Kx32 

SRAM / EPROM: IDT7M7012 - 64K x 8 / 64K x 8 

64K x 8 / 32K x 16 
32K x 16 / 64K x 8 
32K x 16 / 32K x 16 
IDT7M7002 - 64Kx8/256Kx8 
64K x 8 / 128K x 16 
32K x 16 / 256K x 8 

32K x 16 / 128K x 16 

IDT7M7022 - 256K x 8 / 256K x 8 HH 
256K x 8 / 128K x 16 H 
128K x 16 / 256K x 8 OH 
128K x 16 / 128K x 6 
IDT7M7032 - 256Kx8/64Kx8 
256K x 8 / 32K x 16 
128K x 16 / 64K x 8 
128Kx 16/32X 16 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SEPTEMBER 1990 
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Integrated Device Technology, Inc. 


IDT CUSTOM MODULE CAPABILITIES 


As the largest supplier of military and commercial modules, 
IDT Subsystems would like to take this opportunity to discuss 
an exciting phase of our business: the custom module. To 
facilitate your understanding of our procedures, we have 
attached several documents which should prove helpful. 
These are: 

I. Custom Module Flowchart 

II. Specification Approval Form 

III. Custom Module Terms and Conditions 

IV. Mini spec example 

V. Design Guidelines (refer to Application Note AN-44) 

VI. Custom Module Product Proposals 

The Custom Module Flowchart outlines the documentation 
flow while the Custom Module terms and conditions are an ad- 
dendum to our standard terms and conditions found on IDT 
quote forms. Also included is an example of a “mini spec” 
which is a datasheet-like spec for custom modules. An appli- 


cations note on design guidelines is included in this databook 
(referto AN-44) which is useful for preliminary custom module 
analysis. Finally, we have included several examples of IDT 
generated module product proposals. These one page pro- 
posals are used to help stimulate design ideas of custom 
modules for various system applications, i.e. cache, DSP, or 
data buffering. 

Additional information concerning Subsystems quality and 
reliability can be found in our IDT Quality Conformance 
Program brochure available at any of our IDT Sales Offices 
worldwide. 

I DT has a highly trained staff of Field Sales and Application 
Engineers, as well as a factory design team to assist you in 
obtaining the optimal solution for your system requirements. 

If any questions arise or further information is needed, 
please contact your IDT sales representative. 


CEMOS Is a trademark ot Integrated Device Technology, Incorporated 

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 
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IDT CUSTOM MODULE CAPABILITIES 


I. CUSTOM MODULE FLOWCHART 

The purpose of this flowchart is to show how a module 
evolves from an idea into a finished product. 



2807 drw 01 


* For several examples of IDT Subsystems Product Proposals, please refer to Section VI of this application note. 
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IDT CUSTOM MODULE CAPABILITIES 


II. SPECIFICATION APPROVAL FORM 



INTEGRATED DEVICE TECHNOLOGY 
SUBSYSTEMS DIVISION 

SPECIFICATION APPROVAL FORM 


CUSTOMER _ 
PART NUMBER 


COMPANY XX 


IDT7MB4009S25P 


DATE: 05/09/89 


PLEASE FIND ATTACHED THE FOLLOWING DOCUMENTS: 

1. PACKAGE DIMENSIONS - REV. 00 

2. AC/DC PARAMETERS - REV. 01 

3. SCHEMATIC - REV. 00 

4. PIN OUT - REV. 00 

5. IDT TERMS AND CONDITIONS 


REVIEW THE ABOVE SPECIFICATIONS. YOUR SIGNATURE BELOW INDICATES 
ACCEPTANCE OF THE SPECIFICATIONS LISTED ABOVE. PLEASE RETURN 
THIS FORM TO YOUR IDT SALESPERSON OR REPRESENTATIVE. 


SIGNATURE: 

TITLE: 


DATE: 
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IDT CUSTOM MODULE CAPABILITIES 


III. CUSTOM MODULE TERMS AND CONDITIONS 

Custom Module 

Terms and Conditions Addendum 


These terms and conditions are addition to the standard Integrated Device Technology terms 
and conditions of Sale. 

1. Ownership 

a. Integrated Device Technology, Inc. will own all equipment and tooling 
manufactured in order to build the required module regardless of any NRE or 
set-up charges paid by Buyer unless specifically agreed to in writing. 

b. Integrated Device Technology, Inc. reserves the right to market the custom 
module as a standard product any time unless otherwise specifically agreed to 
in writing. 


2. Cancellations and Reschedules 

a. In the event that Buyer wishes to cancel all or part of an order, or change the 
scope of an order, the termination or change will be accepted only with the 
specific approval of Integrated Device Technology in writing. 

b. In the event that a cancellation or reschedule occurs prior to the shipment of 
prototypes, the Buyer will be liable for all or part of the tooling and set-up 
charges associated with producing the custom module. 

c. Integrated Device Technology must be notified 90 days in advance of shipment 
of modules for any rescheduling or cancellations. 


3. Specifications 

All specifications of prototypes and subsequent shipments will be agreed to in writing by 
Integrated Device Technology and the Buyer by: 

a. A customer specification formally reviewed and accepted by Integrated Device 
Technology without exception; or 

b. A specification generated by Integrated Device Technology which the Buyer 
agrees to in writing. 
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IDT CUSTOM MODULE CAPABILITIES 


IV. MINI SPEC EXAMPLE 

The following documents are examples of the items found 
in the IDT custom module mini-spec: pin out, electrical char- 
acteristics, package dimensions, schematic, and terms and 
conditions. 


PIN CONFIGURATION 
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IDT CUSTOM MODULE CAPABILITIES 



7MB4009 2(1 6KX 16) 
MARKETING DRAWING 


SCALE 

1:1 


DO NOT SCALE DRAWING 


DRAWING NO. 

























































IDT CUSTOM MODULE CAPABILITIES 


MODULE NAME: 7MB4009 TEMP RANGE: COMMERCIAL REV: 01 

DATE: 05/27/88 


DC ELECTRICAL CHARACTERISTICS 


AC ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

I Ilia | 

ISSaEBei 

Vcc=MAX 

Vin=GND to Vcc 

— 

40uA 

|lLO| 

Output Leakage 
(Data) 

Vcc=MAX 

CS=VlH, Vout = 
GND to Vcc 

H 

IOuA 

Icci 

Operating 

Current 

f=0 CS<Vil 

Vcc=MAX; 

Output Open 


620mA 

ICC2 

Dynamic 

Operating 

Current 

Vcc=MAX; 

CS<Vil; WMAX 
Output Open 

■ 

760mA 

ISB 

Standby 

Supply Current 

mm 


440 mA 

ISBl 

Full Standby 
Supply Current 


■ 

120mA 

lOL 

Output Low 
Current 

VCC=MIN Vol=0.4 

8mA 

— 

lOH 

Output High 
Current 

Vcc=MIN Voh=2.4 

— 

-4mA 

|ILH| 

Input Leakage 
(Data) 

Vcc=MAX 

Vin=GND to Vcc 

— 

IOuA 
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Read Cycle (nS) 

Min. Max. 

Write Cycle (nS) 

Min. Max. 

TRC 

25 

— 

TWC 

20 

— 

TAA 

— 

25 

TCW 

20 


TACS 

— 

25 

TAW 

21 

— 

TOE 

— 

15 

TAS 

1 

— 

TOH 

5 

— 

TWP 

20 


TPU 

0 

— 

TWR 

0 

— 

TPD 

— 

20 

TDW 

13 

— 




TDH 

0 

— 


TRISTATE PARAMETERS 


Min. Max. Min. Max. 

TCLZ 

5 

— 

TOHZ 

— 

15 

TCHZ 

— 

12 

TWHZ 

— 

7 

TOLZ 

5 

— 

TOW 

5 



COMMENTS: 
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IDT CUSTOM MODULE CAPABILITIES 


V. DESIGN GUIDELINES 

Please refer lo Application Note AN-44 for a more detailed 
look at custom module design guidelines. 

VI. IDT APPLICATION SPECIFIC 
CONCEPTS (PRODUCT PROPOSALS) 

This section includes a number of product proposals which 
not only demonstrate IDT's applications abilities, but also how 


those abilities can be used to solve real engineering problems. 
The concept of translating a customer's unique memory 
intensive building block becomes reality by using the Subsys- 
tem Division’s engineering expertise. Use this section as a 
guide to better understand if IDT's custom module capabilities 
may be appropriately utilized in your application. 
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Integrated Device Technology, Inc. 


16 BYTE INSTRUCTION/1 6K BYTE 
DATA CACHE MODULE FOR 
THE IDT79R3000 CPU 


PRODUCT 

PROPOSAL 

IDT7MB6074 


FEATURES: 

• Family member in a group of pin compatible high speed 
CMOS static RAM modules to support the IDT79R3000 
RISC CPU 

• Organized as a 1 6K byte instruction and 1 6K byte data 
cache 

• Operating frequencies to support 1 2MHz, 1 6.7MHz, 
20MHz, and 25MHz IDT79R3000 

• Available in a high-density, low profile 160 pin PIP (Pent 
In-line Package) 

• Surface mounted plastic components on an FR-4 sub- 
strate 

• On-chip address latches for direct interface to the 
IDT79R3000 CPU 

• Inputs/outputs directly TTL compatible 

• Single 5V (±1 0%) power supply 

• Multiple ground pins for maximum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

INSTRUCTION CACHE 



D(0-15) 

D(16-31) 

D(32-47) 

D(4S-63) 


DATA CACHE 



PIP 

TOP VIEW 

CEMOS is atrademark o! Inlegrated Device Technology, Incorporated 


DESCRIPTION: 

The IDT7MB6074 is a dual-banked 16K byte instruction 
cache and 16K byte data cache for the IDT79R3000 CPU. 
The IDT7MB6074 uses 8 IDT71586 (4K x 16) high speed 
CMOS latched static RAMs on a multilayer epoxy laminate 
substrate (FR-4). Extremely high speeds are achieved using 
IDT’s high performance, high reliability CEMOS™ technol- 
ogy. The construction and specifications of this module have 
been optimized to suport its use as a complete instruction 
and data cache for the MIPS R3000 (RISC CPU). 

The IDT7MB6074 is organized as two separate banks of 
static RAM with on-chip address latches. The two banks share 
a common 1 2-bit address bus and a common 64-bit data bus. 
The chip sleet, write enable, RAM output enable and latch 
enable controls for the two banks are brought out separately 
to support interleaved access. 

This module is designed to facilitate the implementation of 
the highest performance caches for the IDT79R3000 archi- 
tecture while consuming minimum board space. As part of a 
family of pin compatible caches, the IDT7MB6074 provides 
the optimum solution for customers requiring a 16K byte 
instruction cache and a 16K byte data cache. 

The pent in-line package (PIP) configuration allows 160 
leads to be placed in five rows on a horizontal mount package 
3.5 inches long, 1.4 inches wide and 350 mils tall. All inputs 
and outputs of the IDT7MB6074 are TTL compatible and 
operate from a single 5V power supply. 

PIN NAMES 


D(0-1S) 

D(16-3t) 

D(32-47) 

D(48-63) 


Do - D63 
Ao - A ll 
CSi - CSa 
WEi - WEa 
OEi - OEa 
LEi - LE4 
Vcc 
GND 


Data Inputs/Outputs 
Addresses 
Chip Selects 
Write Enables 
Output Enable 
Latch Enables 
Power Supply 
Ground 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Ino. 
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128K BYTE SECONDARY CACHE 
MODULE FOR THE i486™ 
MICROPROCESSOR 


PRODUCT 

PROPOSAL 

IDT7MP6086 


FEATURES: 


DESCRIPTION: 


• High density 128K byte direct mapped secondary cache 
module 

• Family member of pin compatible i486 cache modules 

• Uses the IDT71589 32K x 9 CacheRAM™ with burst 
counter and self-timed write 

• Matches all timing and signals of the i486 processor 

• Operates with i486 speeds of up to 40MHz 

• 72 lead FR-4 SIMM (single in-line memory module) 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple ground pins for maximum noise immunity 


PIN CONFIGURATION 


GND 

GND 

Vcc 

Do 

Di 

D2 

D3 

D4 

Ds 

Do 

D? 

D a 

WEo 

WEi 

Do 

Dio 

Dn 

GND 

Dl2 

Dl3 

Dl4 

Dl5 

Dl6 

Dl7 

Ao 

Ai 

A2 

A3 

A4 

A5 

A6 

Av 

A8 

ADs 

CLK 

Vcc 



GND 

"■'1 k 

=1 37 

CS 

Zl 38 

OE 

Zl 39 

A9 

Zl 40 

Aio 

Z] 41 

An 

Zl 42 

Al2 

Zl 43 

Al3 

ZD 44 

Al4 

Zl 45 

Dl8 

Z ] 46 

Dl9 

Zl 47 

D20 

Zl 48 

D21 

Zl 49 

D22 

Zl 50 

D23 

Zl 51 

D24 

Zl 52 

D25 

Zl 53 

D26 

Zl 54 

GND 

Zl 55 

WE2 

Zl 56 

WE3 

Zl 57 

D27 

Z3 58 

D28 

Zl 59 

D29 

Zl 60 

D30 

Zl 61 

D31 

Zl 62 

D32 

Zl 63 

D33 

Zl 64 

D34 

Z3 65 

D35 

Zl 66 

PDo 

Zl 67 

PD1 

Zl 68 

PD2 

Zl 69 

VCC 

Zl 70 

GND 

Zl 71 

GND 

Zl 72 


SIMM 
FRONT VIEW 

CacheRAM, CEMOS is a trademark of Integrated Device Technology, Incorporated 
i486 is a trademark cf Intel Corporation 


The IDT7MP6086 is a 1 28K byte direct mapped secondary 
cache module.The IDT7MB6086 uses 4 IDT71589 32K x 9 
CacheRAMs in plastic surface mount packages mounted on 
a multilayer epoxy laminate (FR-4) substrate. Extremely high 
speeds are achieved using IDT's high performance, high 
reliability CEMOS™ technology. This module is designed to 
facilitate the implementation of the highest performance sec- 
ondary caches for the i486 architecture while using low speed 
logic devices and consuming minimum board space. 

The IDT7MP6086data RAMs contain a full set ofwritedata 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

Three program identification pins are provided so that the 
system can uniquely identify the IDT7MP6086. 

The single in-line package configuration allows 72 leads to 
be placed on a package 4.0 inches long, 0.55 inches tall and 
0.25 inches thick. The IDT7MP6086 is available to interface 
with a 40MHz i486. All inputs and outputs of the IDT7MP6086 
are TTL compatible and operate from a single 5V power 
supply. 


FUNCTIONAL BLOCK DIAGRAM 
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PIN NAMES 


Do - D35 

Data Inputs/Outputs 


Ao - Ai4 

Address 


CS 

Data RAM Chip Select 


WEo - WE3 

Data RAM Byte Write Enables 


OE 

Data RAM Output Enable 


CLK 

Processor Clock 


ADS 

Address Strobe 


PDO - PD2 

Program Identification 


Vcc 

Power 


GND 

Ground 
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IDT7MP6086 128KB SECONDARY CACHE MODULE 


COMMERCIAL TEMPERATURE RANGE 


PROGRAM I.D. TABLE 


PDo 

Cache Size 

GND = 128KB 

NC = No Cache 

PDi 

Wait States 

GND = 0 

NC = 1 

PD2 

Processor Speed 

GND = 33MHz 

NC = 40MHz 


NOTE: 

1. NC = No Connect. 
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128K BYTE SECONDARY CACHE 
MODULE FOR THE i486™ 
MICROPROCESSOR 


PRODUCT 

PROPOSAL 

IDT7MP6089 


FEATURES: 

• High density 128K byte direct mapped secondary cache 
module with tag and validity RAM 

• Family member of pin compatible i486 cache modules 

• Uses the IDT71589 32K x 9 CacheRAM™ with burst 
counter and self-timed write and IDT6178 4Kx4 cache 
tag RAM 

• Matches all timing and signals of the i486 processor 

• Operates with i486 speeds of up to 40MHz 

• 110 lead FR-4 ZIP (zig-zag in-line memory module) 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple ground pins for maximum noise immunity 


FUNCTIONAL BLOCK DIAGRAM 

i486 



2807 drw 08 


DESCRIPTION: 

The IDT7MP6086, a 128K byte direct mapped secondary 
cache module with tag and validity RAM, is a family member 
of pin compatible i486 cache modules. The IDT7MB6089 
uses 4 IDT71589 32K x 9 CacheRAMs, 10 IDT6178 4K x4 
cache-tag/resettable RAMs, and logic in plastic surface mount 
packages all mounted on a multilayer epoxy laminate (FR-4) 
substrate. Extremely high speeds are achieved using IDT’s 
high performance, high reliability CEMOS™ technology. This 
module is designed to facilitate the implementation of the 
highest performance secondary caches for the i486 architec- 
ture while using low speed programmable logic devices and 
consuming minimum board space. 

The IDT7MP6089 data RAMs contain a full set of write data 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486's 
burst refill sequence on appropriate rising edges of the system 
clock. 

The IDT6178s provide the system with several tag and 
valid controls for further flexibility in cache operation. 

The zig-zag in-line package configuration allows 1 1 0 leads 
to be placed on a package 5.65 inches long, 0.50 inches tall 
and 0.35 inches thick. The IDT7MP6089 is available to inter- 
face with a 40MHz i486. All inputs and outputs of the 
IDT7MP6089 are TTL compatible and operate from a single 
5V power supply. 


PIN NAMES 


DO -35 

Data Inputs/Outputs 

A2 -31 

Address 

cs 

Data RAM Chip Select 

BWEo-3 

Data RAM Byte Write Enable 

OE 

Data RAM Output Enable 

TWEo-i 

Tag RAM Write Enable 

TOEo - 1 

Tag RAM Output Enable 

CLK 

Processor Clock 

MATCHo - 1 

Tag RAM Match 

CLR 

Valid RAM Clear 

VDo-3 

Valid Data 

VOEo-i 

Valid Output Enable 

VWEo-i 

Valid Write Enable 

ADS 

Address Strobe 

Vcc 

Power 

GND 

Ground 
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i486 is a trademark d Intel Corporation 


COMMERCIAL TEMPERATURE RANGE 


SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 


8.52 


13 


















64K BYTE CACHE MODULE FOR 
THE MC68030 MICROPROCESSOR 


PRODUCT 

PROPOSAL 

IDT7MP6030 


FEATURES: 

• High density 64K byte unified cache data and tag 
module 

• 50MHz MC68030 operation 

• 64K bytes with 16 byte line size 
- 1 6K x 32 data cache 

- 4K x 1 6 tag RAM 

- 4K x 4 validity RAM 

• Write through architecture 

• Matches all timing and signals of the MC68030 micro- 
processor 

• Cache coherency/shared memory supported through 
MC68030 local bus arbitration 

• 90 lead FR-4 ZIP (zig-zag in-line package) 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple ground pins for maximum noise immunity 


FUNCTIONAL BLOCK DIAGRAM 



DESCRIPTION: 

The MC68030 can achieve its maximum potential through 
the use of a zero wait state cache memory, especially when 
running at speeds of at least 33MHz. The IDT7MP6030 is a 
fully integrated 64K byte direct mapped unified cache with tag 
and validity RAM . A 1 6 byte line size dictates a 4K deep cache- 
tag. The validity RAM contains the valid/invalid state of each 
of the four longwords within the selected cache line. 

A direct mapped cache is used because the higher cache 
bandwidth more than compensates for a slightly lower hit rate 
compared with an n-way set associative cache. Hit/miss logic 
is left off board in orderto give the designer maximum freedom 
in the implementation. A detailed timing analysis for the 
IDT7MP6030 is provided in IDT Application Note AN-46. 

The IDT7M P6030 uses 8 IDT61 98 1 6K x 4 static R AMs and 
5 IDT6178 4Kx4 cache tag RAMs in plastic SOJ packages 
mounted on a multilayer epoxy laminate (FR-4) substrate. Ex- 
tremely high speeds are achieved using IDTs high perform- 
ance, high reliability CEMOS™ technology. 

ThE IDT7MP6030 is designed to facilitate the implemen- 
tation of the highest performance secondary caches for the 
MC68030 architecture while consuming minimum board space. 
The vertical zig-zag in-line configuration allows 90 leads to be 
placed on a package 5.3 inches long, 0.5 inches tall and 0.35 
inches thick. All inputs and outputs of the IDT7MP6030 are 
TTL compatible and operate from a single 5V power supply. 


PIN NAMES 


Do - 31 

Data Inputs/Outputs 

AO-31 

Address 

cs 

Data RAM Chip Select 

WEO-3 

Data RAM Byte Write Enable 

OE 

Data RAM Output Enable 

TWE 

Tag RAM Write Enable 

TOE 

Tag RAM Output Enable 

MATCHo - 3 

Tag RAM Match 

CLR 

Valid RAM Clear 

VDO-3 

Valid Data 

VOE 

Valid Output Enable 

VWE 

Valid Write Enable 

VCC 

Power 

GND 

Ground 
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CEMOS Is a trademark of Integrated Device Technology, Incorporated 
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64K BYTE CACHE MODULE 


FEATURES: 

• High density 64K byte cache with tag 

• Low profile 90 pin ZIP (zig-zag in-line vertical package) 

• Fast access time: 15ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple ground pins for maximum noise immunity 

DESCRIPTION: 

The IDT7MP6059 is a 64K byte cache module constructed 
on an epoxy laminate (FR-4) substrate using 8 IDT6198 16K 
x 4 static RAMs and 5 IDT6178 4Kx4 cache tag RAMs in 
plastic SOJ packages. Extremely high speeds can be achieved 
due to the use of static RAMs fabricated in I DPs high perform- 
ance, high reliability CEMOS™ technology. The IDTMP6059 
is available with access times as fast as 15ns with minimal 
power consumption. 

The IDT7MP family of ZIPs, DSIPs and SIPs offers the 
optimum in packing density and profile height. The 
I DT7MP6059 is packaged in a 90 pin FR-4 ZIP (zig-zag in-line 
vertical package) .The dual row configuration allows 90 pins to 
be placed on a package 4.7 inches long and 0.35 inches wide. 
At only 0.50 inches high, this low profile package is ideal for 
systems with minimum board spacing. 

All inputs and outputs of the IDT7M P6059 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

TAG CS TAG WE 


PIN CONFIGURATION 


GND 

Vcc 

Ao 

A2 

A4 

A6 
As 
A9 
Aio 
GND 
An 
Al2 
Al3 
CLK 
TAG_Do 
TAG_Di 
TAG_D2 
TAG_D3 
TAG_D4 
TAG_D5 
TAG_De 
GND 
TAG_D? 
TAG Ds 
TAG_D9 
TAGDio 
TAGDn 
TAG Di2 
TAGD 13 
TAG D 14 
TAG_Di5 
TAG Die 
GND 
TAG_Di7 
TAG_Di8 
TAG Pi9 
TAG CS 
TAG_WE 
D 31 
D 30 
D29 
P2 6 
WE3 
Vcc 
GND 



> 

14 12 

/ ✓ 

14 
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CL 

5 

in 

tn 

14 
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r~ 

Si 

£ 


0 

ZT 

CS 



OE 


4K x20 

20 

RAM 
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PIN NAMES 


PRODUCT 

PROPOSAL 

IDT7MP6059 


1 

3 

2 

5 

4 

7 

6 

9 

8 

11 

10 

13 

12 

15 

14 

17 

16 

19 

18 

21 

20 

23 

22 

25 

24 

27 

26 

29 

28 

31 

30 

33 

32 

35 

34 

37 

36 

39 

38 

41 

40 

43 

42 

45 

44 
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16-BIT FOUR-PORT RAM-BASED 
MATRIX MULTIPLICATION ENGINE 
MODULE 


PRODUCT 

PROPOSAL 

IDT7M900V 


FEATURES: 

• Complete matrix multiplication engine building block 

• Extremely high performance: 

Commercial- 30ns clock cycle time (max.) 

Military - 40ns clock cycle time (max.) 

• Independent computational operations and I/O access 

• 128 pin quad in-line module package (QIP) 

• Semiconductor components manufactured using IDT's 
high performance CEMOS™ technology 

• Modules available with semiconductor components 
compliant to MIL-STD-883, Class B 

DESCRIPTION: 

Matrix multiplication is one of the most often used opera- 
tions in DSP algorithms. In addition, matrix multiplication is the 
basic operation at the heart of computer graphics. For ex- 
ample, changing the position , orientation and size of objects 
in a drawing requires a geometrical transformation which is 
generally represented by a series of matrix multiplications. In 
high performance systems, a matrix multiplication engine 


(MME) such as the IDT7M900V is necessary to facilitate the 
operation. 

The IDT7M900V consists of 2 IDT7052 2K x 8 four-port 
RAMs, one IDT7210 16 x 16-bit multiplier-accumulator, and 
four IDT7383 16-bit ALUs surface mounted on a co-fired 
ceramic substrate configured as a 1 28 pin quad in-line module 
package. With the IDT7052 four-port SRAM, system design- 
ers can considerably improve the performance and simplify 
the implementation of an MME versus a conventional single- 
port RAM implementation . The IDT7210 can do either multi- 
ply or multiply-accumulate function. Operands at I/O ports are 
all 1 6-bit, but 32-bit precision is preserved at internal compu- 
tation. A mode control pin allows user to select data format as 
two’s complement or unsigned number. All the internal 
registers can be clocked to provide pipelined architecture, in 
which multiplication results are generated every clock cycle. 

All inputs and outputs of the IDT7M P6030 are TTL compat- 
ible and operate from a single 5V power supply. All IDT military 
module semiconductor components are compliant to the 
latest revision of MIL-STD-883, Class B, making them ideally 
suited for applications demanding the highest level of per- 
formance and reliability. 


PIN NAMES 


Do - 15 

I/O Databus 

CLK 

Clock 

ACO-47 

Address Generator Controls 

Fo - 15 

Address Generator Flags 

RCo - is 

Four-port RAM Control 

MCo- io 

Multiplier-Accumulator Control 

Vcc 

Power 

GND 

Ground 


2807lbl 08 


CEMOS Is a trademark of Integrated Device Technology, Incorporated 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1990 


©1990 Integrated Device Technology, Inc. 


8.52 


16 













IDT CUSTOM MODULE CAPABILITIES 


BLOCK DIAGRAM 



8.52 


17 



























Integrated Device Technology, Inc. 


8K x 36 FIFO MODULE 


IDT7M2001 


FEATURES: 

• First-In/First-Out memory module 

• Asynchronous and simultaneous read and write 

• Configurable as 8K x 36 or 16K x 18 unidirectional or 8K 
x 1 8 bidirectional FIFO 

• Multiple status flags: Full, Empty 

• Ultra-high-speed: 40ns access time 

• Fully expandable by both word depth and/or bit width 

• Dual-port zero fall-through time architecture 

• Available in high-density 108-pin quad in-line FR-4 
package 

DESCRIPTION: 

The IDT7MB2001 is a FIFO module that consists of eight 
IDT72041s (4K x 9). The IDT72041 is a dual-ported memory 


that utilizes a special first-in/first-out algorithm that loads and 
empties data on a first-in/first-out basis. 

The IDT7MB2001 is user-configurable in three modes: 

- An 8K x unidirectional FIFO, or 

- A 16K x 18 unidirectional FIFO, or 

- An 8K x 18 bidirectional FIFO. 

In all three modes, the module offers two flags, Full and 
Empty, to prevent data overflow and underflow. Expansion 
logicof the IDT72041 sallows widerand/ordeeperFIFOsto be 
created using multiple devices without external logic. 

The module also allows asynchronous and simultaneous 
read and write operations. The dual-port RAM array allows 
zero fall-through time and a ninth bit is provided for every byte 
to store parity. 

Access time is as fast as 40ns. The module is offered in a 
high-density 108-pin quad in-line package. 


FUNCTIONAL BLOCK DIAGRAM 
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IDT7MB2001 8K x 36 FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM (Continued) 


8K x 36 16K x 18 



8K x 18 BIFIFO 












FEATURES: 

• First-In/First-Out memory module 

• Asynchronous and simultaneous read and write 

• 36-bit data bus on one side; 9-bit data bus on other side 

• All logic required for conversion between 36- and 9-bit 
buses included on board 

• 4K x 36-bit to 16K x 9-bit deep 

• Selectable LSB or MSB first on 9-bit side 

• Bidirectional 

• Latching transceiver for LS 8 bits between the two buses 

• Total cycle time 45ns 


DESCRIPTION: 

This module is a FIFO that has upt to 8 IDT72041 s (4K x 9) 
on board. The module is bidirectional with 4K x 36 transform- 
ing to 16Kx9onone side and back to 4Kx36ontheotherside. 
All logic necessary to control the conversion between 36 and 
9 bits is included on the module. 

On the 9-bit side, there is a DIRN pin which determines 
whetherthe 36 bits of data is presented to the 9-bit side's most 
significant byte first or least significant byte first and, con- 
versely, whetherthe 9-bit side data is being entered MSB or 
LSB first. 

Included on-board is an 8-bit transceiver with separate 
latch enables for each side to allow the passing of status 
between the buses. 

Access time is as fast as 40ns. The module is offered in a 
high-density 108-pin quad in-line package. 


FUNCTIONAL BLOCK DIAGRAM 
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INTRODUCTION 

ThisarticlediscussesseveraldifferentlypesofFIFOqueues, 
their implementation, their performance and their use. Data, 
or information in computers, is processed as words or bytes in 
a predominantly serial fashion. There are producers and 
consumers of information that are connected by busses. 
Often there is a mismatch in the rate at which data is produced 
and the rate at which it can be accepted. The data is therefore 
buffered in serial lists until it can be used. The serial lists are 
stored in memory and require overhead to maintain them. 
These First-In-First -Out (FIFO) structures can be implemented 
at many levels from all software to all hardware. The software 
implementations are often the most flexible but yield the 
lowest performance. The hardware implementations, while 
less flexible, give the highest performance. 

QUEUES 

The elements of any computer or controller can be divided 
into three categories in relation to information: transformation, 
storage and transfer. Logic gates transform and combine 
information, memory elements store information and wires 
transfer information between the other elements. 

Memory can be viewed as an element which transfers 
information with respect to time. The simplest of memory 
elements are latches and registers. RAMs are dense arrays of 
latches. While RAMs allowfordense information storage, they 
require an address to access individual pieces of information 
in the array. Therefore, addresses (information) must be 
generated and stored in order to access the desired informa- 
tion. The addresses are stored in programs and data struc- 
tures such as linked lists. 

Queues are a special organization of dense arrays of 
latches. Queues area linearorganization of groups of latches. 
Access to the linear string is restricted to either end. While 
RAMs allow for random access of any data in the array at any 
point in time, they require address inputs. Queues on the other 
hand, don't have an address thus avoiding the address 
generation and storage overhead. Queues can be divided into 
two categories: FIFOs and LIFOs. 

Queues can be observed in the world about us. FIFO is an 
acronym for “First-In-First-Out". They can be observed in a 
bank line-up where customers enter at the end of a line, and 
after some wait, are serviced at the other end. The FIFO 
queue provides a mechanism by which customers which 
arrive at an erratic rate can wait until a tellercan accommodate 
them. 

LIFO is an acronym for "Last-In-First-Out”. We can observe 
this phenomenon in the work place. As a person is working at 
a desk, interrupts occur. A higher priority interrupt such as a 
phone call or a request from people higher in management will 
cause the person to drop the work on the desk and start a new 


task. When the higher priority task is accomplished, the inter- 
rupted task on the desk is resumed. Depending on how many 
interrupts of sequentially higher priority tasks come in during 
the day, the stack of tasks on the desk grows. Another time 
honored example is the stacks of trays at the cafeteria. As 
trays are washed they are placed on a spring loaded elevator 
which sinks down to accommodate the new trays. When new 
customers enter the food line, trays are removed from the 
stack. 

As can be seen in the above examples, queues are used to 
buffer between the flows of consumers and distributors of 
services. Groups of computing elements can be divided into 
consumers and producers of information with rates that must 
be matched. For example, a rotating Winchester disk is a 
source of information that must be serviced at a rate that may 
not be easily matched by the CPU which is consuming the 
information through the use of a data bus. 

SIMPLE FIFO 

The implementation of FIFOs is varied and presents many 
trade-offs. The simplest design treats the FIFO as a fixed 
number of memory elements in a linear array. When data is 



Figure 1. Hardware Implementation of a Fixed Length FIFO 
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written (pushed) in at one end, all of the rest of the elements 
shift theirdataoverto their neighbor atthe same time. One can 
visualize (Figure 1 ) the structure as a shift register. The same 
structure can be implemented in software where the program 
manages an array of memory locations in RAM. To push data 
into the queue the program must first start by moving the 
contents of the next to the last location into the last location. 
The algorithm continues from the last to the first location. 
When all of the data has been rippled down, the first location 
in the queue will be vacated. The data to be pushed into the 
queue is written into that vacated location. 

An improvement in the software solution could be made 
with the introduction of a pointer. A pointer is a variable which 
contains an address. The pointer would identify a location 
from which to read the output of the FIFO. When a new piece 
of information is written, it would go into the location identified 
by the pointer after which the pointer would be incremented. 
The pointer now points at the new output data. When the 
pointer reaches the end of the array, the next increment would 
be replaced by setting the pointerto the beginning of the array. 
The obvious advantage is that the program does less work 
and therefore is faster. This software technique is called a 
circular queue with one pointer. (See Figure 2.) 

FIXED LENGTH FIFO: NO FALL-THROUGH 

The FIFO described previously is called a Fixed Length 
FIFO and has the characteristic that it takes N cycles for a 
piece of information that was placed into it to emerge out of it. 
The number N is the number of locations in the FIFO. This 
implementation also has the characteristic, that when first 
started after power up, it will produce unknown data for N 
cycles until the first valid data arrives at the output. The latency 
is therefore N read/write cycles. The fixed length FIFO does 
not allow for differences between the rate of input and output 
rates. This type of FIFO is used where the arrival of data at the 
output is delayed to match parallel paths in a pipelined system. 

VARIABLE LENGTH FIFO 

The variable length FIFO solves the rate mismatch prob- 
lem, but requires more overhead to implement. Where the 



Figure 2. Circular Queue with One Pointer 

a) as It Is In memory 

b) logical view 


fixed length FIFO is like a steel pipe which information is fed 
through and has a fixed number of locations, the variable 
length FIFO is like a rubber hose that can stretch, holding from 
one to many items. The items are removed at will instead of 
being required to at write time. Every variable length system 
has a limit and therefore must signal when it is at capacity and 
must be serviced before bursting. 

FALL-THROUGH FIFOS 

In the real world of silicon and aluminum there is no such 
thing as rubber. Variable length FIFOs must therefore be 
implemented using fixed length queues. This fact creates 
some limitations which translate into trade-offs. The tradi- 
tional hardware implementation uses two sets of shift regis- 
ters. One set is used to hold the data in much the same way 
as in the fixed length FIFO. Data that is placed in the top 
emerges at the bottom. There is a second shift register that 
functions in parallel. The second shift register contains flags 
that indicate whether the associated data element at the same 
chronological position in the data queue is valid data or not. 
When data is written into the top location of the data queue, a 
trueflag is placed into the “valid bit" queue. The variable length 
quality is achieved by allowing the data and its associated 
valid bit to “sink down” into the next location below it if there is 
no valid data in that location (see Figure 3). In this way valid 
data “sinks” to the bottom of the queue and stacks up in much 
the same way as pearls being dropped into a narrow tube tilled 
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Figure 3. Classical FIFO Architecture 
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with oil. The clocking of data down through the queue is 
controlled by an internal self-generated clock. The maximum 
latency or fall-through time is a product of the number of cells 
in the queue and the internal clock cycle length. This approach 
meets the requirement that differing rates may be accommo- 
dated. The valid bit data is brought out in parallel with the 
queue data. The valid bit data tells the consumer when valid 
data is present, thus avoiding the start-up period of invalid 
data as in the previous implementation of the fixed length 
FIFO. Examples of this approach are the shorter FIFOs such 
as the MMI67401 . Fall-through FIFOs tend to have very long 
undesirable fall-through times if the FIFO is deep. 

The software approach could be designed to mirror the 
typical hardware approach by working with two arrays. One for 
the data and one of the valid bits. That approach uses too 



Figure 4. Circular Queue with Two Pointers 

a) as It is In memory 

b) logical view 


DATA INPUTS 



Figure 5. Functional Block Diagram of IDT7201/7202 FIFO 


much memory. An alternate could use a wider array which 
carried the valid bit with the data. The algorithm would then 
start at the end of the array and pass to the front, advancing 
all elements which were valid to the end of the array until all 
valid data was collected at the end of the array. This approach 
would be very costly in terms of CPU cycles for what is 
achieved. There is a fall-through latency which is a product of 
the time to execute the updated software loop times the 
number of locations in the queue. 

TWO-POINTER FIFO 

A more economical approach would utilize two pointers 
and one array that was as wide as the data. One pointer would 
point to the location at which new data is written into. The 
second pointer identifies where data is to be read from for 
output from the queue (see Figure 4). When either pointer is 
used to access a location, it is incremented. When a pointer is 
incremented to the last location in the array, the next incre- 
ment will be substituted with a reset of the pointer to the 
beginning of the array. The logical view of this structure is a 
circular queue with a read and a write pointer. This approach 
results in a much shorter fall-through time while still achieving 
the variable length feature. The fall-through time is the time 
that it takes to invoke the software to write the data into the 
queue, plus the time that it takes to invoke the software to read 
the data out of the queue. While this is much better than the 
previous approach, it still requires a reasonable amount of 
time to accomplish. 

TODAY’S HIGH SPEED FIFOS 

The hardware approach, which is used by the IDT7201 and 
IDT7202 devices, utilizes the software concepts demon- 
strated in the previous approach but at very fast hardware 
speeds (50ns typical military). The block diagram in Figure 5 
shows the two pointers which locate where reading and 
writing is to take place in the queue (RAM Array). There is 
added logic which provides status about the queue: empty 
(EF) half full (HF) and ful[(FF) ( means an active LOW signal). 
Two pins, one input(XI)and one output (XO) provide for 
unlimited expansion while still maintaining the 50ns fall- 
through time. This part functions identically to the software 
approach utilizing the two pointers. When eitherpointerreaches 
the last location, it is reset to the first location, thus achieving 
a circular queue via a wraparound approach. The status flags 
reflect the count of how many valid pieces of data are in the 
queue. After the device is reset, the empty flag (EF) is 
asserted. As soon as a datum is written into the queue, the 
empty flag is deasserted. The empty flag is not asserted again 
until all pieces of data have been read from the queue. When 
the count of data elements reaches one-halfjthe number of 
locations in the RAM array, the half full flag (HF) is asserted. 
If a read is performed which reduces the count to just below the 
half way count, then the (HF) is deactivated. The full flag is 
asserted when the count of data elements is exactly equal to 
the number of locations in the RAM array, thus flagging that 
there are no more empty locations in the queue. 
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WIDER FIFOS 

Applications may vary widely as to the width and depth of 
the FIFO required. If an application’s maximum requirement is 
1024 locations or less and 9 bits in width or less, then the 
IDT7202 will fit. Wider word widths can be achieved by 
connecting two or more devices in parallel (control signals). 
The status flags can be detected from any one device because 


each device is working in lock step parallel. Figure 6 shows an 
example of an 18 bit-word composed of two IDT7201/7202 
devices. The older classical architecture would require more 
external circuitry to match the Input Ready and Output Ready 
signals to account for differences in the internal self-gener- 
ated clock frequencies. RAM-based FIFOs, such as the 
IDT7201/7202, do not have this problem. 



READ 

EMPTY FLAG 
RETRANSMIT 


DATA OUT 


Figure 6. IDT7201/7202 FIFO Word-Width Expansion 
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Figure 7. IDT7201/7202 FIFO Word-Depth Expansion 
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DEEPER FIFOS 

Some applications require deeper FIFOs. In the older 
architecture, deeper FIFOs mean longer fall-through times 
because they are connected end to end. The time increases 
in direct proportion to the number of devices. For example two 
devices yield a maximum fall-through time of twice that of one 
device. This can make some applications of FIFOs impractical 
or totally unuseable. 

With the two pointer approach used in the IDT7201/7202, 
the data input busses are connected together and the data 
output busses are common. This produces a parallel architec- 
ture (see Figure 7) as opposed to the serial approach above. 
The parallel structure is analogous to cascading standard 
RAM devices to achieve deeper memories. 

Since FIFOs do not have chip selects and external decod- 
ing mechanisms, the task of choosing which device is se- 
lected must be provided for internally. The control (in the 
I DT720 1/7202) is achieved through a unique serial structure. 
The first (or master) FIFO is identified by grounding the FL 
input. All other FIFOs in the structure must have the FL input 


APPLICATION NOTE AN-01 

pulledjjp to V^,. The XO output of the first FIFO is connected 
to the XI input on the next FIFO jn the queue. The XO output 
of that F IFO is connected to the XI input of the next andso on 
until the XO output of the last FIFO is connected to the XI input 
of the first FIFO (see Figure 7). 

After reset, the active read and write pointers are in the first 
device. When the write pointer has progressed to the end of 
the first FIFO device, it outputs a pulse on XO which activates 
the write pointer at the beginning of the next device and simul- 
taneously deactivates the write pointer in the first device. 
Thus, write enable control is passed to the second device. 
When the active read pointer reaches the end of the first 
device, it terminates and activates the read pointer in the next 
device with another pulse on the XO output of the first device. 
Figure 8 shows the progression of read and write pointers 
across two devices. In this ring structure, the read pointer is 
always chasing the write pointer. The pointer enable crosses 
the device boundaries via sending an XO pulse onto the next 
device. This continues in a circular queue fashion. 


_ R W 
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The IDT7201/7202 has been designed such that the read 
and write pointer can never cross over each other even in the 
cascade mode. The XO pulse is synchronous with read and 
write. When the last location is read or written, the XO output 
goes low with the read or write enable input and back high with 
the read or write enable. To see why there is no conflict even 
though reads and writes are asynchronous, the usage must 
be examined. The case of concern is when the FIFO is empty 
and the read and write pointers are at the last location. It must 
be realized that the consumer will not read until the empty flag 
is deasserted. The empty flag output will go high after the write 
pulse has gone high again thus ensuring that the XO pulse, in- 
dicating the write pointer, has been passed on to the next 
device. The consumer will then read the last location causing 


another pulse on XO which will transfer the read pointer (see 
Figure 9). 

There is one special case regarding read flow-through 
mode (discussed below). In this mode the consumer can 
anticipate the write, by producer, by lowering the read enable 
input. In this case the XO input does not go low with read 
enable. When write enable is lowered, XO goes low. XO goes 
high with write enable. At this point the empty flag is cleared, 
thus signaling to the consumer to terminate the read after the 
appropriate period specified in the data sheet. During this 
period the XO output, which went high at the end of the write 
enable pulse, has lowered again. When the read enable is 
raised by the consumer, the XO output goes high. In this way 
two pulses on XO are assured (see Figure 9). 



w 

EF 

R 

XO 



b) read-flow throughr case 


Figure 9. Generation on XO Output When the FIFO Is Empty 

a) regular case 

b) the read-flow through case 


Two examples of the IDT7201/7202 in expanded depth 
configuration are available from IDT commercially. The 
IDT7M203/204 are Subsystems modules which incorporate 
onto one ceramic substrate four FIFO LCCs and the EF & FF 


“OR” gating to produce 2Kx9 and 4Kx9 FIFOs. The Subsys- 
tem module has a lead frame which pins out like the 28-pin 0.6 
inch IDT7201/7202. This allows for a plug compatible 4Kx9 
FIFO in one socket. 
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SPECIAL FEATURES OF IDT7201/7202 

The architecture used in the IDT7201/7202 provides some 
features that distinguish it from FIFOs with other architec- 
tures. One outstanding feature is the dual port implementation 
of the RAM array. The RAM is designed in such a way that the 
read and write ports are separate, allowing for simultaneous 
asynchronous reads and writes with no hand shaking or 
arbitration. In the classical architecture the consumer and 
producer circuits must monitor ready flags for each access. 

The IDT7201/7202 sup port a r etransmit function. In the 
single device solution, the FL/RT input may be pulsed low 
signaling a retransmit. 

A retransmit operation will set the internal read pointer to 
the first location and will not affect the write pointer. READ 
ENABLE (R) and WRITE ENABLE (W) must be in the high 
state during retransmit. This feature is useful when less than 
512/1024 writes are performed between resets. The retrans- 
mit feature is not compatible with Depth Expansion Mode and 
will affect HALF FULL FLAG (HF) depending on the relative 
locations of the read and write pointers. For example in a 
communications application, during transmission of a mes- 
sage the receiver may request a retransmit of the message. 
This can be accomplished by always starting new messages 
at the beginning of the queue via a pulse on the reset i nput. If 
and when the retransmit request arrives the FL/RT line is 
pulsed. The read pointer is repositioned at the beginning of the 
queue. The message producer may continue to write more of 
the same message into the queue as the retransmit of the 
message continues. The retransmit can happen as many 
times as desired. At the start of the next complete message, 
the reset line (RS) must be pulsed after the successful ac- 
knowledge by the receiver. The reset ensures that the new 
message will be placed in the FIFO at the start of internal 
queue. It should be noted that when retransmit is possible, 
messages cannot be bigger than the maximum size of the 
queue. If the message is longer than the queue, even though 
the read pointer has progressed far enough to accommodate 
the extra data, resetting the read pointer back to the beginning 
with retransmit will produce data from the end of message 
instead of the beginning. 

This architecture supports flow-through modes. In the read 
flow-through mode, when the buffer is empty, the consumer 
can anticipate the write by the producer at the^ther end by 
lowering the read input. When the empty flag (EF) goes false 
the consumer circuitry can terminate the early read cycle by 
reading the data and deasserting the read signal. The read 
input must go high for a brief period in order to clock the read 
pointer. The read flow-through mode avoids the standard 
sequence of monitoring flag going high before hitting a read 
cycle. 

The write flow-through mode is a mode that is employed 
when the FIFO is full. The producer can anticipate a read by 
the consumer by lowering the write input before the read. 
When the full flag (FF) raises, the producer knows that the 
consumer has read a location, thus freeing up a location that 
can receive the new data. The producer then raises the write 
input which actually writes the data into the RAM array. This 
flow-through mode avoids the overhead of monitoring the full 


flag before initiating a write cycle. 

The IDT7201 is pin and functionally compatible with the 
Mostek MK4501 thus serving as an alternate source. The 
IDT7202 gives the same functionality as the IDT7201 but is 
twice as deep (1024x9). The IDT7202 is the largest FIFO 
made with the zero fall-through time architecture making it the 
logical choice for FIFO applications. 

SOFTWARE VERSUS HARDWARE 
SOLUTIONS 

With every application involving acomputerorprogrammed 
controller, the designer can trade off between performing 
certain functions in software or hardware. In general, the 
software solution is a more flexible design (easily changed) 
but performs the task more slowly. The hardware solution is 
less flexible but performs the task very fast. 

To clarify these concepts, a discussion of an application 
and how it could be solved at the various levels from software 
to hardware is beneficial. A good example is a file server. The 
servercould be connected to a Local Area Network (LAN) and, 
on the other side, to a Winchester disk drive. Both I/O 
connections demand attention at unpredictable intervals and 
must be serviced on demand or data is lost. 

If the data rate of both interfaces is sufficiently low, a total 
software solution might be considered. The data rate would 
have to be low enough such that the software code could poll 
the status of either I/O port. As data arrives it could be placed 
into software FIFO queues. When a full record is buffered, 
then processing would commence. During the processing, the 
I/O ports must still be monitored as another user on the LAN 
might make a request (see Figure 1 0). It is doubtful that a total 
software solution could be designed for the server application 
that would have acceptable system performance. 

The next approach to consider might be to include hard- 
ware interrupts. Interrupts allow for one task to be running and 
almost immediately switching to an I/O service routine. Inter- 
rupts are something like a hardware subroutine call. This 
scheme would use the interrupt mechanism to call routines to 
move data to and from the I/O ports and the software FIFO 
queues. The overhead of constantly polling the I/O port status 
flags would be eliminated, thus allowing for higher system 
performance. An asynchronous-type problem is introduced 
with interrupts. To use interrupts properly, the I/O service 
routines may be called at any instance. Therefore, the inter- 
rupt routines must be designed in such a way that they do not 
destroy data that the interrupted task might be using. Usually, 
the routines must be careful to save the state of the machine, 
perform their task and restore the state of the machine. The 
extra code to maintain the state of the machine is an overhead 
that is not in the polled solution. Worse yet, saving the state of 
the machine may be too much overhead to allow for an 
interrupt during a time-critical piece of code. Because inter- 
rupts may not be acceptable at certain points in the code, the 
programmer must insert code to disable and re-enable inter- 
rupts around the critical sections. 

Where the polling scheme provides a solution which has a 
more easily definable sequence of execution, the interrupt 
solution is indefinite. The programmer must spend a lot more 
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Figure 10. Example Solutions for File Servers 


time proving that all possible sequences caused by random periods, but also adds more overhead with the maintenance hh 
interrupts will produce desirable results. Because interrupts of the interrupt enable mechanism. In some sense, interrupts R 
may not be acceptable at certain points in the code, the pro- can be to software what the meta-stable flip-flop problem is to 
grammer must insert code to disable and re-enable interrupts hardware. 

around the critical sections. The interrupt disable solution not The interrupt solution can be moved out of the software and 
only cuts performance by not accepting I/O during some more into the hardware realm through the use of a technique 
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called Direct Memory Access (DMA). The DMA solution is 
provided by a block of circuitry which monitors the I/O ports. 
When the port requires attention, the DMA logic interrupts the 
current task at the bus transfer level and steals a memory 
cycle to transfer the data to or from the port and the FIFO 
queue in memory. The task that is running on the processor 
misses only a few memory cycles now and again which is 
much less than in the interrupt scheme where a whole subrou- 
tine of many memory cycles was executed to transfer each 
element of data. The DMA solution is not for free. DMA 
controllers are complex devices which must be programmed 
as well as designed into the bus structure. The DMA mecha- 
nism can only serve one source at any given instance in time 
thus still being a bottleneck in throughput. 

So far, each solution proposed has moved the mechanism 
that feeds data to or from FIFOs in program memory away 
from the software and closer to the I/O port. The memory bus 
still remains the bottleneck because both FIFO queues are in 
memory. To simplify and improve performance, hardware 
FIFOs such as the IDT7201/7202 can be used. The processor 
would interface to the FIFO through an I/O port as before, but 
the FIFO would now be between the I/O port and the rest of the 
hardware. The software could then service the data at a 
steady rate and be sure that data was not lost without the prob- 
lems or overhead of more complicated schemes such as 
interrupts or DMA. 

Because the queues are between the controller and the 
peripheral the peripheral can load or read the queue without 
interrupting the controller. Since the controller is not involved 
with maintaining both queues, there is no possibility of lost 
databecauseone queue was being serviced while data forthe 
other queue arrived. For these reasons the hardware FIFO 
represents the highest performance solution. 


If the designer uses large FIFOs like the IDT7202 there is 
a minimum of device count. Assuming 2 FIFOs (transmit and 
receive)for each I/O port gives a count of four 28-pin devices 
for the FIFO solution. The DMA solution would at least be one 
40-pin device and several bus buffer/control devices. The 
interrupt solution would require a similar parts count to the 
DMA solution. Therefore the FIFO solution is not only the 
highest performance solution but usually has the lowest part 
count of the hardware solutions. 

COMMUNICATIONS-MULTIPLEXOR 

APPLICATION 

Another example of a rate mismatch problem is shown in a 
CRT terminal and CPU interface. In order to not load the CPU 
with the burden of monitoring the UARTs of multiple CRTs and 
printers a communications controller is employed. The con- 
troller can serve as a communications multiplexor and data 
concentrator (see Figure 11). 

As the controller receives characters it must buffer them 
such that if multiple characters are received close together 
from several terminals, they will not be lost as more characters 
come in. The natural structure to store them in is a queue of 
the FIFO type. The CPU will then need to respond to the 
characters. If the controller is inputting other characters, the 
CPU should not have to wait until the controller is done. There- 
fore, a FIFO can be employed on the transmit side as well as 
the receive side. To make the design simple, two sets of FIFOs 
could be placed between the CPU and controller. When char- 
acters are received they are placed in one end of a FIFO and 
read from the other end by the CPU. As the CPU prepares 
characters for transmission, it places them in a FIFO going the 
other direction. The controller then reads them from the other 
end of the transmit FIFO and sends them out through the 
UART. 



Figure 11. Communications Controller Example 
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Conceivably, there could be a pair of FIFOs for each UART. 
That way it would be easy for both the controller and the CPU 
to keep straight which characters correspond with which 
UART. While this provides for a large total of buffer space for 
characters it is more than needed when using a part like the 
IDT7201/7202. For eight UARTs, this scheme would require 
a minimum of sixteen FIFO devices . A better solution would be 
to use one FIFO device in either direction. If an IDT7202 were 
used, it could provide a maximum of up to 1 28 characters per 
UART if all the UARTs input at the same time and rate. While 
the two FIFO techniques would most likely provide plenty of 
buffering at a minimal device count, it presents the problem of 
which character belongs to which UART The solution is to 
make a wider FIFO which is 1 8 bits wide; thus using 4 devices 
instead of 16 devices for 8 UARTs. This would allow for a 
UART number to be placed in the FIFO along side each 
character. The remainder of the word could be used for flag 
status and command information between the CPU and the 
controller. For example, several of the bits in the FIFO word 
could indicate whether the character information was a char- 
acter to send or BAUD change rate information. 

The empty and full flags of the IDT7201/7202 FIFO would 
be used as status flags. For example the transmit buffer must 
be monitored from both sides. As the CPU prepares a charac- 


ter to transmit, it would first examine the full flag (FF) to see if 
the FIFO is full. If the FIFO was full, it would delay outputting 
the character. If the buffer is not full then it would place the 
character in the FIFO. The empty flag (EF) would be moni- 
tored by the controller. As soon as the CPU places a character 
into an empty FIFO the empty flag would change to not true. 
At this point the controller would know there was a character 
in the buffer which could be transmitted. The controller would 
read characters from the buffer as long as the empty flag was 
not true (buffer contains more than one character). 

CONCLUSION 

Hardware FIFOs are an economical memory organization 
to use when lists of data items are to be buffered. Because 
they do not require an address to access items in the list, there 
is less overhead in terms of circuitry and access time. The 
FIFO buffer is most often used as a “system rubber band” to 
stretch between the differing and fluctuating rates of different 
elements in a system. The IDT7201/7202 FIFO device fea- 
tures the newest RAM-based architecture and provides the 
latest in technology in terms of access time fall-through time 
and size, thus providing the most economical solution for 
today's design needs. 
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INTRODUCTION 

FIFOs are a common hardware solution in designs where data 
must be transferred between two subsystems with different charac- 
teristic data generation, transfer or usage rates. A common case is 
the serialization and de-serialization of data. Serialization is re- 
quired for a variety of applications such as communication, data 
storage and display. The IDT72103 and IDT72104 parallel-serial 
FIFOs have been designed to address these applications. 

The IDT72103/4 FIFOs are a RAM-based design with self-incre- 
menting internal read and write pointers. This design results in very 
low fall-through times compared to older FIFO designs that are 
based on ganged shift registers. The fall-through time of a FIFO is 
the time elapsing between the end of the first write to the FIFO and 
the time the first read may begin. The first byte of data written into 
the IDT72103/4 FIFOs is available as soon as the write is complete 
and the Empty Flag is consequently de-asserted. 

Similarly, the serial registers are not shift registers but bit wide 
memory arrays with self-incrementing pointers. The serial output 
word and the serial input word transfer data starting from the least 
significant bit. If only a partial word is transferred into the serial in- 
put register, the bits will be in the correct bit location in the serial 
input register and not shifted right or left. 

PARALLEL OPERATING CONSIDERATIONS 

Regardless of how a FIFO is designed or used, FIFO full and 
empty boundary conditions require special consideration from the 
system designer. FIFO reads and writes may occur completely 
asynchronously from each other unless the FIFO is completely full 
or empty. What happens when excess reads or writes occur after 
the FIFO is full or empty depends on the design of the particular 
device. If a FIFO is empty, then reading the FIFO again will pro- 
duce data which is out of sequence or invalid. If the FIFO is full, 
writing data overwrites previously written data or loses the data be- 
ing written. 

The design of the IDT72103/4 FIFOs gates out write pulses once 
the FIFO is full and gates out read pulses once the FIFO is empty. 
Excess writes are ignored and thus do not overwrite valid data. Ex- 
cess reads produce invalid data since the outputs of the FIFO are 
tri-stated when the Empty Flag is active, but do not read data bytes 
out of sequence. 

The Full and Empty Flags signal the full and empty boundary 
conditions. An internal read cycle cannot begin until the Empty 
Flag is de-asserted and a write cannot begin until the Full Flag is 
de-asserted (Figure 1). 

If the read signal is low prior to the de-assertion of the Empty 
Flag or the write signal is low prior to the de-assertion of the Full 
Flag, they cannot be allowed to transit high again until an appropri- 
ate minimum read or write pulse time has elapsed. 


FULL 

FUG 


WRITE 


/ 


/ 


■ twPW- 


EMPTY 

FUG 


/ 


READ 


xxxxxx\ / 


Figure 1. Parallel Read and Write Timing Follow- 
ing the De-Assertion of the Full and Empty Flags 

Failure to observe this boundary condition timing produces in- 
ternal read and write pulses of excessively short duration and may 
result in erratic operation. 

The I DT721 03/4 provide a full complement of flags which do not 
interact with the read and write signals. These provide the designer 
with flexible FIFO status indicators. They include, Empty + 1 , Full 
- 1 , Half-Full and Almost-Empty/Full.The Almost-Empty/Full Flag 
is asserted when the FIFO is less than 1/8th full and again when it is 
greater than 7/8th full. 

The IDT721 03/4 FIFOs can be expanded in depth to any level by 
cascading multiple devices. For depth expansion, the input and 
output buses are connected in parallel. The expansion output (XO) 
pin of the first part is connected to the expansion input (XI) pin of 
the next device in the cascade until all the parts are connected in a 
loop (Figure 2). The First-Load pin of one of the parts is tied to 
ground to identify it as the first device to be loaded in the cascade. 
All other parts have the First-Load pin tied to Vcc. The retransmit 
feature cannot be used in the depth expansion mode. 

Empty Flag and Full Flag signals for the depth expanded cas- 
cade are derived from the individual FIFO Empty and Full Flag sig- 
nals by logically ORing them together. The retransmit feature and 
the flags other than Empty and Full cannot be used in the depth 
expansion mode. 

The IDT72103/4 FIFOs’ retransmit feature allows data written to 
the FIFO one time to be read any number of times. The retransmit 
feature resets the read pointer to begin re-reading data from the 
first byte that was written after a reset pulse. This is particularly use- 
ful for applications such a video frame buffers which are written 
once and read many times. 
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Figure 2. Parallel Depth Expansion to 12 Kilobytes 


SERIAL TRANSFER AND EXPANSION - 
FLEXISHIFT™ 

The serial registers are bit wide memory arrays. Both serial 
width and serial depth expansion are facilitated by connecting the 
serial inputs and outputs in parallel. The serial output of an individ- 
ual device is tri-stated when it is not active. Which serial input and 
serial output is active at a given moment is controlled through the 
expansion pins SOX (Serial Output Expansion), SIX (Serial Input 


Expansion), XO (Expansion Output) and XI (Expansion Input). 
Whether in an expansion mode or not, serial transfers always begin 
from the least significant bit. 

The serial word width of the IDT72103/4 FIFOs may be pro- 
grammed to be from four to any number of bits by using multiple 
parts (Figures 3 and 4). When used in the serial mode, the unused 
parallel input pins, Do-Ds, and the unused parallel output pins, 
Qo-Q 8, are used to output information on the status of the serial 
transfer (Figure 5). 
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Figure 3. Serial Output Width Expansion to 24 Bits 


Figure 4. Serial Input Width Expansion to 24 Bits 
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Figure 5. Parallel Pin Output Signals When in Serial Mode 


These signals are used to trigger the reading and writing of data 
words to and from the FIFO registers and allow us to program the 
serial word width. These signals may also be used to drive related 
external logic. The minimum serial word width that may be pro- 
grammed is 4 bits. Because Do-Dsand Qo-Qsare simple outputs 
when the part is being used in the serial mode, they must not be 
bused together when in this mode. 

The serial output word width is programmed by connecting the 
read line to the Q pin numbered one less than the word width re- 
quired. The serial input word width is programmed by connecting 
the write line to the D pin numbered one less than the word width 
required. When multiple parts are used to expand the word width 
beyond 9 bits, this pattern continues over to the next part in se- 
quence. In Figures 3 and 4, the word width has been programmed 
to nine plus nine plus six, or twenty-four bits. 

On the serial input side, the SIX input of a FIFO that will sink 
higher order bits is tied to the Ds pin of the FIFO which will sink 
lower order bits. The SIX input of the part to receive the lowest order 
bits is tied to Vcc. Likewise, on the serial output side, the SOX input 
of a FIFO that will source higher order bits is tied to the Qspin of the 
FIFO which will source the lower order bits. The SOX input of the 
part to receive the lowest order bits is tied to Vcc. The serial expan- 
sion inputs SIX and SOX should not be used by external logic. 

HARDWARE DESIGN 

It is important to remember that FIFOs are state machines with 
internal logic being clocked by the read, write and expansion in- 
puts. These control lines are high frequency clock lines and must 
be treated as such by the designer. It is important that these signals 
be clean, glitch free and reflection free. 

With fast logic types and long traces it may be desirable to termi- 
nate the control signal lines to reduce ringing. A 20 to 50 Ohm se- 
ries resistor placed close to the driving outputs may help balance 
the impedance of the output driver to the transmission impedance 
of the line and thus reduce ringing. Unused FIFO inputs must al- 
ways be tied to Vcc or ground. When cascading the FIFO in depth 


or width, the expansion lines XI, XO, SIX and SOX should be as 
short as possible. If they are long, termination of these lines may 
also be required. 

The designer must take care not to inadvertently design noise 
into these signals. For example, a designer may choose to strobe 
the read and write lines with a 74138 decoder. Since the inputs to 
the decoder never arrive at precisely the same time, the outputs 
may sequence through a number of transient states before settling. 
The result is a random number of very fine glitches (decoder 
glitches) on the outputs and, thus, the read and write signal lines. 
Since the logic is quite fast, the glitches may be very narrow and 
difficult or impossible to find with a logic analyzer. 

HIGH-SPEED SERIAL LINK USING THE 
IDT72103/4 

To minimize the CPU time associated with excessive task 
switching when transferring data, the ideal communications link 
appears to the processor as a range of memory addresses (dual- 
port memory) or an address that can be repeatedly read or written 
without corrupting data (FIFO). 

If a serial link is required between two systems, a simple system 
using two parallel-serial FIFOs may provide a straightforward solu- 
tion. If it is required, data word widths can be adjusted in the proc- 
ess. For example, data being transferred from a 32-bit processor 
can be folded to 1 6-bit words when moving through the FIFO serial 
link for use by a 16-bit CPU receiving the data. In this FIFO-serial 
link, data written to the transmitting FIFO is automatically trans- 
ferred to the receiving FIFO as quickly as the hardware allows. The 
FIFO-serial link appears to the two systems as a virtual FIFO. The 
two communicating systems need only respond to the Empty or 
Full Flags of their respective local FIFOs. 

In parallel I/O mode, the fall-through time of the IDT72103/4 is 
very small. The fall-through time of the FIFO-serial link is dedicated 
by the serial transfer rate and the serial word width. The serial data 
transfer rate may be limited by the characteristics of the serial 
channel or by the upper limit imposed by the FIFO logic. 
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Figure 6, Serial Link Using Two IDT72104 FIFOs 


SERIAL LINK OPERATION 

For the purpose of illustration, a partial schematic of the serial 
handshake logic is shown in Figure 7. Operation of the serial link 


requires logic to pause the clock signals when the transmitting 
FIFO is empty or when the receiving FIFO is full and to restart the 
serial clock when the FIFOs are again ready for transfers. 



Figure 7. Partial Clock Enable Logic 


The clock signals to the FIFOs are paused when the transmit- 
ter’s Empty Flag or the receiver’s Full Flag is asserted. The clock 
signals are re-started and serial transfer begins again when the Full 
and Empty flags are both de-asserted. Since the Empty and Full 
flags are both asserted after clocking the first bit of the last word to 
be transferred, the logic must also allow the last word to be trans- 
ferred entirely before it de-asserts the clock enable signals. This is 
done by delaying the disabling of the clock signals until the read 
signal of the transmitting FIFO goes high. This signals to the hand- 
shake logic that the last bit of the serial transfer has been com- 
pleted. The clock signal is then disabled in a high state. When both 


the transmitter’s Empty Flag and the receiver’s Full Flag are de-as- 
serted, the serial clock signals are enabled again. 

A complete schematic is shown in Figure 8. The logic is essen- 
tially the same as that in Figure 6, but includes provisions for syn- 
chronization to the serial clock and system reset. An 
IDT74FCT374A is used as array of clocked D-type flip-flops for 
synchronization of the handshake logic to the serial clock. Since 
the de-assertion of the Empty and Full flags Is asynchronous to the 
serial transfer clock, logic is required to resolve metastability re- 
sulting from clock edge coincident transitions of the “FIALT 
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CLOCK" signal. This is done by clocking the signal through stages 
of clocked D flip-flops. 



Figure 8. Serial Handshake Logic 


The serial output clock must be one clock pulse ahead of the 
serial input clock. This is due to the fact that the FIFO serial output 
does not output the first bit until after the first positive output clock 
edge. Until this time, the output is in a high impedance state. On the 
other hand, the FIFO serial input inputs the first bit on the first serial 
input clock edge. To accomplish the necessary one clock cycle 
delay, the clock enable signal is clocked through one extra D flip- 
flop before it affects the serial input clock signal. 


Reset of the serial handshake logic occurs automatically. The 
“HALT CLOCK” signal is asserted a few serial clock pulses after 
the transmitting FIFO’s Empty Flag is asserted during reset. The 
cross coupled NAND gate flip-flop keeps the clocks disabled after 
reset until the transmitting FIFO de-asserts the Empty Flag and, 
thus, “HALT CLOCK” for the first time. This provides adequate 
time for the Qn-2 signal to return to logic high following reset, thus 
completing the reset sequence. 
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TIMING 

The timings for the serial interface are based on the IDT72103/4 
preliminary data sheet, dated April 1987, for a part with a 50ns ad- 
dress access time and for the schematic in Figure 8. Timing for 
other versions will follow this pattern. For operation at 40MHz, 
pipelining of logic delays is required for the handshake logic. The 
serial clock period is only 25ns. For operation at lower speeds, 
somewhat less complex circuitry can be used with fewer D flip- 
flops for pipelining. 

The timings shown in Figures 9 and 10 assume the use of an 
IDT74FCT374A with CP-to-On delay of 6.5ns maximum and fast 
74F00 series logic with propagation delays of 6ns. Minimum clock 
high time is dictated by the need to enable and disable the clock 
without glitching. Conservatively, this is 6ns OR gate delay + 6.5ns 
CP-to-On delay. Minimum clock period is dictated, in this case, by 
the fastest FIFO shift logic specification of 40MHz. 

The “HALT CLOCK” signal may be de-asserted too close to the 
positive clock edge to avoid metastability in the D flip-flop associ- 
ated with register input D3. To assure that the metastability does 
not cause glitches in the clock signal, the output O3 feeds the input 
D4. This would give the metastable flip-flop 25ns, the clock period 


minus 2ns, the set-up time for the next D input stage to settle out 
before affecting the clock logic. With this logic family, this time 
should be adequate to provide a very low probability that the 
metastable condition will not propagate further. Since timing is not 
critical here, another flip-flop stage has been added to ensure this 
(Dsand O5). 

At 20ns maximum from clock high, the transmitter’s read signal 
can be too late to safely de-assert the clock signals after one neces- 
sary gate delay (6ns) and still meet the set-up time for the 
IDT74FCT374A register (2ns). Instead, the output signal of a Q out- 
put tap two less than that used for the read signal is clocked in (Fig- 
ure 9). The time from clock high to Q high is then 20ns maximum 
plus 2ns set-up. This safely fits into the 25ns window. 

The AND gate shown in Figure 7 is present in Figure 8, but is the 
input to an additional OR gate not shown in Figure 7. The OR gate 
and a set-reset flip-flop are used to assure that the clocks are not 
active during reset. The flip-flop is set during system reset and 
cleared when the “HALT CLOCK” signal is de-asserted for the first 
time after reset. The flip-flop’s clock-to-output time (6.5ns output 5 
and 6), plus the two gate delays (6.5ns = 6ns), plus the set-up time 
(2ns) , adds up to 20.5ns maxi mum and fits safely into the 25ns win- 
dow provided. 
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Figure 10. Serial Clock Enable Timing 
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The clock signals are disabled in the high state. In order to en- 
able and disable them without glitches; the enable and disable op- 
erations must take place in the 12.5ns window provided by the 
clock high time. The register's clock-to-output delay is 6.5ns maxi- 
mum; the gate delay is 6ns maximum. 

The transmitter’s serial clock must be one pulse ahead of the re- 
ceiver's serial clock. This is accomplished by requiring the receiv- 
er’s clock enable signal to pass through one additional D flip-flop 
before becoming effective (D7 and O7). 

The reset pulse must be low for two serial clock pulses and the 
first write to the transmitting FIFO must not occur prior to RSQH 
(the time required for the FIFO Q outputs to return high after reset 
pulse-35ns for the part in question). Four additional serial clock 
pulses are required to ensure reset of the handshake logic without 
false clock pulses. 


DATA WIDTH FOLDING DURING SERIAL 
TRANSFER 

Data word widths may be multiplied or divided by integer quan- 
tities during transfer. Figure 11 shows an example where 16-bit 
data words are being folded into 8-bit words during serial transfer 
from a 1 6-bit processor to an 8-bit system . The folding operation is 
transparent to the processors on either side. 

The folding operation is accomplished by programming the se- 
rial word width on each side of the serial link to multiples of each 
other. In Figure 1 1, the right hand serial word width has been pro- 
grammed to be 16 bits. Nine bits of transmit FIFO #1 and 7 bits of 
transmit FIFO #2 are used. This is done by tying the SOX input of 
FIFO #1 to Vcc and triggering the read input for both FIFOs from 
the Q4 output of transmit FIFO #2. 

On the left hand side, the serial word width is programmed to 8 
bits by tying the SIX input to Vcc and tying the write signal to the 
I/O pin D7. 



Figure 11. Schematic Facilitating 16-Bit to 8-Bit Data Folding During Serial Transfer 
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ONE-BIT VIRTUAL FIFO 

In the serial-in/serial-out mode, the parallel-serial FIFO operates 
as a virtual 1 bit wide FIFO. The SICP input functions as a write in- 
put and the SOCP input functions as a read input. In this mode of 
operation the I DT721 03/4 may be used to widen the word width of a 
parallel FIFO in 1-bit increments (Figure 12). 

The 1-bit virtual FIFO has a latency of 4 to 9 bits, depending on 
the programmed serial word width. For example, if the FIFO is pro- 
grammed for 9-bit words, 10 bits must be written into the FIFO be- 
fore the Empty Flag is de-asserted and the first 9 bits can be read. 


The depth of the virtual FIFO in this mode is 9 x 4096 bits. If the word 
width is programmed to be 4, the latency is reduced to 4 bits and 
the depth is reduced to 4 x 4096 bits. 

In applications where some latency is not a problem, the serial- 
in/serial-out FIFO can be used to extend the width of a parallel 
FIFO in increments of one. In general, the serial-serial FIFO depth 
should exceed the depth of the parallel FIFO to avoid empty and 
full boundary condition conflicts. 

In Figure 12, an IDT74FCT861 latch is shown to maintain tri- 
state capability across all 10 output bits. This may not be required. 



Figure 12. Serial-Serial FIFO Expanding the Width of a Parallel FIFO 


CONCLUSION 

The IDT72103/4 Parallel-Serial FIFO can be used to reduce 
parts count and lower power consumption in numerous applica- 
tions which involve FIFOs and parallel/serial data conversion. Ap- 
plications include video frame buffers, communications links, 


printer buffers and parallel-parallel FIFO bandwidth adjustment. 

The numerous status flags, ample depth, speed and the pres- 
ence of an independent output enable control make the FIFO 
highly flexible for use in parallel-to-parallel mode applications as 
well. 


Flexishift is a trademark of Integrated Device Technology, Inc. 
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By Danh Le Ngoc 


INTRODUCTION 

The most common application for the FIFO is an elastic data 
buffer between two synchronous or asynchronous systems for the 
purpose of passing data. 

Because data is produced and accepted at different rates, it is 
important to monitor the boundary conditions (FULL or EMPTY) of 
the data buffer. Failure to act on the boundary conditions will result 
in data overflow or underflow. The current FIFO generation, such 
as IDT7201/02/03/04, signals the empty, half-full and full condition 
by asserting the EF , HF and FF , respectively. The empty and full 
flags are also fed back internally and inhibit further Read and Write 
operations until the FIFO is no longer empty or full. 

The increasing use of high-speed CMOS, coupled with the 
introduction of the 32-bit CPU, has created the demand for a 
faster and smarter generation of FIFOs. New Flagged FIFOs offer 


the basic features of IDT’s industry standard FIFOs 
(I DT720 1/02/03/04) while providing two new flags: 
ALMOST-EMPTY and ALMOST-FULL. These flags can be used as 
early warning flags in critical real-time applications such as data 
acquisition, high-speed data link and pipeline Digital Signal 
Processing applications. In the multi-tasking environment, the 
ALMOST-EMPTY and ALMOST-FULL can also be used to set the 
interrupt request in advance, so that the CPU has sufficient time to 
perform the task switch without loss of data due to the task switch 
latency. Other advantages of these Flagged FIFOs are an increase 
in memory utilization and the Three-State Control, OE, for the 
outputs (QO-8). The use of independent Three-State Control 
simplifies the interface with bus and I/O channels and improves 
timing in read and write cycles. Figure 1 is a block diagram of the 
new Flagged FIFOs: IDT72021/31/41. 


DO-8 



QO-8 


Figure 1. Simplified Block Diagram for Flagged FIFOs 
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AEF 
7/8 FULL 


ALMOST-FULL FUG 


Figure 2. Almost-Empty and Almost-Full Flags on the IDT72021/31/41 


APPLICATIONS USING THE FLAGGED FIFOS 

Typical applications using the new features of the Flagged 
FIFOs are demonstrated below. 

• ALMOST-EMPTY AND ALMOST-FULL FLAG AS EARLY 
WARNING FLAGS IN REAL-TIME DIGITAL SIGNAL 
PROCESSING APPLICATIONS 

Figure 3 is a simplified block diagram of a real-time spectrum 
analyzer featuring A/D channels, input buffer, FFT processor, 
display processor, output buffer and CRT. In operation, the DSP 
engine processes on the previous frame of data at the 50 MHz 


rate, while the A/D channel samples the analog signal at the 
comparatively slow rate of 20 MSPS. This data rate mismatch 
requires the use of a FIFO to act as an elastic data buffer. To 
prevent data overflow, the ALMOST-FULL flag is used as an 
early warning to the DSP controller. With this signal, the DSP 
engine has sufficient time to empty the input buffer (FIFO) into 
the buffer at its own high-speed data rate. Meanwhile, the A/D 
channel continues to refill the input buffer from other side at its 
much slow rate. At the other end of the system, a second FIFO 
acts as an output buffer between the high-speed display 
processor and slow CRT. In this case the ALMOST-EMPTY 
FLAG is used as an early warning so that the display processor 
can begin filling the buffer with the next image. 



Figure 3. Simplified Block Diagram for a Real-Time Spectrum Analyzer 
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• MAXIMUM UTILIZATION OF MEMORY WITH THE 
ALMOST-FULL AND ALMOST-EMPTY FLAGS IN HARD 
DISK DRIVE APPLICATIONS 

Because of the high data rates used in the hard disk drive 
protocols, SMD, SCSI and IPI or the standard data 
communication protocols (Ethernet, Supernet and Fiber-optics 
which can go up to 1 00 Mbits per second) , even the newer and 
faster microprocessors will struggle to keep up with the speed of 
I/O channels. For this , reason, data buffering is always 
considered in any high-speed I/O transfer. The design in Figure 
4 shows the data buffer for a high-speed hard disk application. 
In such CPU-to-l/O controller applications, FIFOs are often 
used to construct the data buffer. Normally two sets of FIFOs are 


arranged in the back-to-back manner, where one set acts as a 
transmit buffer and the other as the receiver buffer. In this 
arrangement, the CPU dumps data in the transmit FIFO until the 
FIFO is 7/8 full. At this point, the FIFO sets the Almost-Full Flag, 
initiating the data transfer to the I/O channel at its higher speed 
rate. In similar fashion, the high-speed I/O channel dumps data 
into the receiver FIFO until it is almost full. In this case, the 
Almost-Full Flag triggers an interrupt request to the host 
processor or DMA request to the DMA controller. If the request 
goes to the DMA controller, the DMA channel can transfer the 
entire block of data into the system memory in one burst. Figure 
4 illustrates a host interface between a 32-bit microcomputer 
system based on an Intel 80386 and a Disk Drive. 



• ASYNCHRONOUS THREE-STATE CONTROL 

Another common use for FIFOs is as a data buffer between a 
microcomputer and high-speed I/O bus for the purpose of 
passing data back and forth. The figures on the next page 
illustrate two examples of the interface between a 32-bit 
processor and the I/O channel of the IBM PC AT, one using 


FIFOS without three-state control and the other using FIFOs 
withtheirthree-state control. AsTable 1 indicates, using the new 
Flagged FIFOs with their three-state control pin produces faster 
read and write cycles. An additional advantage is the ability to 
repeat a reading from the same FIFO location without 
advancing the read pointer. 
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Figure 5. IDT7202 FIFOs Without Three-State Control as a Data Buffer Between IBM AT and an Accelerator Board 



Figure 6. IDT72021 FIFOs withThree-State Control as a Data Buffer Between IBM AT and an Accelerator Board 
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Table 1. Read and Write Cycle with IDT7202/021 


DELAYS PATHS 

WITHOUT THREE-STATE 
CONTROL 

WITHOUT THREE-STATE 
CONTROL 

IDT74FCT521A: TPLH 

7.2ns 

0.0ns* 

IDT74FCT138A: TPLH 

9.0ns 

9.0ns 

IDT7402/021 : TRC 

35.0ns 

35.0ns 

TOTAL 

50.2ns 

44.0ns 


•Although this propagation delay is specified at 7.2ns, it occurs in parallel with the slower 9.0ns propagation delay of 
the IDT74FCT138A and is not additive as is the case in the "without three-state control" application. 


CONCLUSION 

As the need for high-speed data computation increases, the 
FIFO must also become faster and smarter. The next generation of 
FIFO, as exemplified by the I DT7202 1/3 1/41, meets that challenge. 
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BUS MATCHING BiFlFO IN 
DEFAULT OPERATION MODE 


by Julie Lin and Danh LeNgoc 


INTRODUCTION 

The I DT725 1/51 0/52/520 are high-speed, low power 
bidirectional FIFO organized as 512 by 18 and 1024 by 18 
respectively. The 18-to-9 bit BiFlFO contains many proprietary 
features, such as: Reread/Rewrite capability, parity function, 
programmable flags, DMA handshake circuitry, and bypass 
path. Some of these features require initial set up through 
programming of the internal configuration registers (see data 
sheet). 


The focus of this application note is to describe the default 
mode of the BiFlFO after the software “Reset All” operation or 
the hardware reset (RS) (on the IDT7251 0/520 only). The 
default mode provides a bidirectional data bufferfor a CPU-to- 
CPU interface. The equivalent block diagram is illustrated in 
Figure 1 where fourflag pins are set as FLGa = “A -» B empty”, 
FLGb = "A -» B full”, FLGc = “B -> A empty” and FLGd = “B 
A full”, respectively. 


CS A 
DS a 
R/Wa 
A i,o 
D A17-A0 
FLGb (FULL) 


FLGc (EMPTY) 

RS* 1 * 


*4- 


A->B 

FIFO 

512 x 18 
or IKx 18 


B A 
FIFO 


512 x 18 
or IKx 18 


Rb 

Wb 


◄ ► D B8-B0 

FLGa (EMPTY) 


FLGd (FULL) 
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NOTE: 

1. Available in the IDT72520/510. 


Figure 1. The Bus Matching BiFlFO 
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BUS MATCHING BIFIFO IN DEFAULT OPERATION MODE 

This configuration can be used as a bidirectional data buffer 
between a 1 6-bit processor and an 8-bit processor, as shown 
in Figure 2. The 1 6-bit CPU is hooked to Port A, whereas the 
8-bit CPU is connected to Port B. The interface functions of 
the 1 6-bit CPU include reading the B -» A FIFO, writing the A 
-» B FIFO, monitoring the empty flag of the B -> A FIFO 


APPLICATION NOTE AN-34 

(FLGc) and the full flag of the A -> B FIFO (FLGb). Similarly, 
the 8-bit CPU interface includes reading the A -> B FIFO, 
writing the B -» A FIFO, monitoring the full flag of the B A 
FIFO (FLGd) and the empty flag of the A -> B FIFO (FLGa). 
Since the parity function is not used in the BiFlFO, the parity 
bits, DA17-A16 and Dbs, are pulled down with 10K resistors. 



Figure 2. The Bus Matching BiFlFO Fits Into the 16-Bit CPU to 8-Bit CPU Interface 
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by John Chen 


INTRODUCTION 1 is the functional block diagram of the BiFlFO. Port Aconsists 

An occasional error may be introduced into the information 1 6 data bits (Dais-ao) and two parity bits (DA17-A16). Port B 
while moving binary words within a digital system or in consists of 8 data bits (Dbz-bo) and one parity bit (Dbs). 
exchanging words with other systems. One erroneous bit due Depending on the direction of the data flow, the parity is 
to noise in the system will cause an incorrect word to be generated/checked either before writing or after reading the 
transmitted. The parity generation and checking feature in the memory on Port B side. In the bypass mode, only the 8 data 
BiFlFO allows the userto detect and correct such data errors, bits are passed through memory, while the 9th bit (Dai6 or 
This application note describes the function of this feature. DB8) w '" 9° through parity generation and checking. 

The parity checking and generation is available on IDT’s Configuration Register 7 (Table 6 of data sheet) is used to 
7251/7251 0/7252/72520 devices in the BiFlFO family. Figure select the various parity function and is shown in Table 1. 



©1990 Integrated Device Technology, Inc. 
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CONFIGURATION REGISTER 7 


Bit Function 

0-7 Unused 


8 

Parity Input Control 

0 

Disable Parity Generate, Enable Parity Check 


B->A 

1 

Enable Parity Generate, Disable Parity Check 

9 

Parity Output Control 

0 

Disable Parity Generate, Enable Parity Check 


A -> B 

1 

Enable Parity Generate, Disable Parity Check 

10 

Parity Odd/Even 

0 

Odd 


Control 

1 

Even 

11 

Assign Parity Error to 

0 

No Parity Error Output 


Flag A Pin 

1 

Parity Error on Flag A Pin 


15-12 | Unused | Note: All default to 0. 

2732 tbl 01 


Table 1. Parity Function 


PARITY GENERATION 

A B FIFO Operation: A word (2 bytes) written into Port 
A requires two reads from Port B to retrieve both bytes. The 
data bits (DA7-DA0, Dais-Das) and the ninth bit (Dai 6, Dai 7) 
are written into A — > B FIFO memory at the same time as one 
word. The original parity bit from A -> B FIFO is ignored by the 
parity generate/check circuitry. Parity bits are generated 
when reading from Port B. The parity generation mode is 
enabled by setting “1 "on Bit 9 of Configuration Register 7. The 
generated parity bit flows through the path (#1 ) as indicated in 
Figure 2a. 

A-»B Bypass: The 8-bit data on DA9-A0 is passed directly 
to Port B bus DB7-B0. The parity on DAI 6 is ignored in the 
parity generate/check circuitry. A new parity is generated and 
placed on DB8 as an output. 

B -> A FIFO Operation: Two writes to Port B is stored in 
FIFO memory as a word. Each byte consists of 8 data bits 
(DB7-DB0) and a ninth bit (Dbs). The ninth bit in the parity 
generate/check circuitry is ignored while the data is written 
into B -» A FIFO memory. Similarly, parity generation mode 
is enabled by setting “1" on Bit 8 of Configuration Register 7. 
The generated parity bit flows through the path (#3), as 
indicated in Figure 2b. 

B-> A Bypass: The 8-bit data on DB7-B0 is passed directly 
to DA7-A0. The parity bit on Dbs is ignored. A new parity is 
generated and placed on Dais as an output. 

Read 
Parity 
Error 

Path #2 

Parity bit 
D B8 

Path #1 

D B7-B0 
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PARITY CHECKING 

A -> B FIFO Operation: This mode is similar to the parity 
generation mode except that the ninth bit is tested by the parity 
circuitry. Both the data bits and the ninth bit are written into the 
A -> B FIFO, and are then read from the FIFO memory. The 
ninth bit is compared to the parity bit that is generated from the 
parity circuitry. The Exclusive-OR of the parity check indicates 
“Read Parity Error" result. The ninth bit flows through the path 
(#2), as indicated in Figure 2a. 

A -» B Bypass: The parity bit on DAI 6 is passed to DB8. 
The parity checking result is shown on “Read Parity Error” bit. 

B -> A FIFO Operation: This works in a similar manner to 
the A -> B, except that the data is written into B -» A FIFO, and 
the Exclusive-OR result of the ninth bit and generated parity 
indicates Write Parity Error result. The ninth bit passes 
through the path (#4), as indicated in Figure 2b. 

The parity check mode is enabled by setting a 0 (also the 
default condition) either Bit 8 (B -> A) or Bit 9 (A -> B) of 
Configuration Register 7. 

B -> A Bypass: The parity bit on DB8 is passed to DAI 6. 
The parity checking result is shown on “Write Parity Error” bit. 
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Figure 2a. Parity Generate/Check for A -> B 


Figure 2a. Parity Generate/Check for B A 
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ODD/EVEN PARITY 

Odd or even parity can be selected through Configuration 
Register 7 (Bit 10). Even parity (put a 1 in Bit 10) implies all 
is from data bits and parity bit, resulting in an even number. 
Odd parity (0 in Bit 10) implies all Is from the combined data 
bits and parity bit, resulting in an odd number. The parity error 
defaults to odd parity. 

PARITY ERROR INDICATION 
Status Register 

The read or write parity error from the parity function 
circuitry will set the read/write parity error bit of the Status 
Register (Table 8 of 7251/510/52/520 data sheet) to “1”. Bit 
9 is the Write Parity Error flag. Bit 10 is for the Read Parity 
Erro r flag. The Status is accessed by the Address Control 
(CSa = 0, Ai = 1, Ao = 1). 


External Flag Pin 

The OR of the two internal parity error flags is available as 
an option foroutput on the external Flag A pin. This is enabled 
by setting Bit 11 of Configuration Register 7. 

Resetting a Parity Error 

The parity circuit is constructed in such a way that once a 
parity error is detected, the error flag is set and remains set 
until a clear command is executed. The parity error flag can 
be cleared through the command register (Table 2 of data 
sheet) by selecting A (1010) and B (1011) in the opcode. 

DEFAULT PARITY FUNCTION 

Under the default condition, Configuration Register 7 
enables the following functions: 

1 . B A and A -> B parity checking 

2. Odd parity 

3. External parity error not available. 
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By Julie Lin and Danh LeNgoc 


This application note explores one of the key features of the 
IDT7251/51 0/52/520 BiFlFO — the software programmable 
flags. The functional capabilities include: (i) Programmable 
offset values for the “Almost” flags, (ii) External flags, and (iii) 
Internal flags. The programming procedures are explained 
and illustrated by an example. Finally, the flag assignment of 
the default operation mode is discussed. 

The BiFlFO is composed of two FIFOs named as A -> B 
FIFO and B A FIFO, each with four internal flags. These 
eight internal flags are A -> B Empty, A -> B Almost-Empty, 
A -> B Full, A -> B Almost-Full, B -> A Empty, B -> A 
Almost-Empty, B -> A Full and B -» A Almost-Full. The 
Almost-Empty flag is defined as the condition when the read 
pointer is “Offset” steps behind the write pointer. Similarly, the 
Almost-Full flag indicates the condition when the write pointer 
is “Offset” steps behind the read pointer. The offset values of 
the four Almost flags are programmable through Configura- 
tion Registers 0-3. The programmable Almost flags can be 
used as early warning flags in critical real-time applications 
such as data acquisition, high-speed data links and pipelined 
digital signal processing applications. All the flags can be 
accessed either internally through the Status Register for 
CPU software polling or externally through four flag pins for 
interrupting the CPU. 

The Offset Values of the Almost Flags 

The offset values defined by Registers 0-3 are unsigned 
positive numbers (see Table 1 ). They range from 0 to 1 023 for 
the IDT7252/520 and from 0 to 51 1 (Bit 9 should be set to "0”) 
forthe IDT7251/510. Specifically, Register 0 is for the A -> B 
Almost-Empty flag; Register 1 is for the A -> B Almost-Full 
flag; Register 2 is for the B -> A Almost-Empty flag; Register 
3 is for the B -> A Almost-Full flag. 


Register 0 

15 

10 

9 0 


1 

1 

Offset for A -» B Almost Empty | 

Register 1 

15 

10 

9 0 


I 

1 

Offset for A -> B Almost Full | 

Register 2 

15 

10 

9 0 


| 


Offset for B — > A Almost Empty | 

Register 3 

15 

10 

9 0 


1 

l 

Offset for B -> A Almost Full | 
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Table 1, Registers 0-3 of the IDT7252/520 Defining the 
Offset Values of the Almost Flags 


External Flags 

Eachofthefourflag pins FLGa, FLGb, FLGcand FLGDcan 
be programmed to any one of eight internal flags, together with 
the choice of polarity. Register 4 is used to select the flags for 
the external flag pins (see Table 2). This register is divided into 
four fields of four bits each: Bits 0-3 select FLGa; Bits 4-7 
select FLGb; Bits 8-1 1 select FLGc; Bits 1 2-15 select FLGd. 
The selections for each external flag are listed in Table 3. The 
most significant bit of the four-digit selection code selects flag 
polarity — “0” for active low, “1” for active high. The next bit 
selects a particular FIFO — “0" for A -» B FIFO, “1 ” for B -» A 
FIFO. The remaining two bits indicate the relative position of 
read and write pointers — “00” for Empty. “01” for 
Almost-Empty, “10” for Full, “11” for Almost-Full. 

Register 4 15 12 11 8 7 4 3 0 

FLGd 1 FLGc 1 FLGb | FLGa | 

2735 4)1 02 

Table 2. Register 4 for the Selection of External Flags 


Selection Code 

Selected Flags 

0000 

A -y B Empty 

0001 

A -> B Almost Empty 

0010 

A — > B Full 

0011 

A -> B Almost Full 

0100 

B -» A Empty 

0101 

B -» A Almost Empty 

0110 

B -» A Full 

0111 

B -» A Almost Full 

1000 

A -> B Empty 

1001 

A -» B Almost Empty 

1010 

A -> B Full 

1011 

A -e B Almost Full 

1100 

B -> A Empty 

1101 

B -4 A Almost Empty 

1110 

B -> A Full 

1111 

B -» A Almost Full 
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Table 3. The Selection Table for External Flag Pins 
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An Example to Illustrate the Selection of External Flags 

The configuration registers are accessed by executing the 
command XIXmH (“X” stands for don’t care) to point to 
Register “m” (m = 0, 1 , 2, 3, 4) and then reading or writing from 
address 2 (A1-0 = 10). These procedures are illustrated by 
the example shown in Table 4. In this example, four flag pins 


are assigned as: 

FLGa = A -» B Almost-Emp ty with offset = 7 
FLGb = A -> B Almost -Full with offset = 10 
FLGc = B -> A Empty 

FLGd = B -» A Almost-Full with offset = 128 


Function 

CSA 

Ai 

Ao 

R/Wa 

DA15-A12 

DA11-A8 

DA7-A4 

DA3-A0 

Select Register 0 

0 

1 

1 

0 

XXXX 

0001 

XXXX 

■ ■ 

Write Register 0 

0 

1 

0 

0 

XXXX 

xxoo 

0000 

B39 

Select Register 1 

0 

1 

1 

0 


/ B 


X001 

Write Register 1 

0 

1 

0 

0 



1 

1010 

Select Register 3 

0 

1 

1 

0 

■ 



X011 

Write Register 3 

0 

1 

0 

0 

; 

■ ! 


0000 

Select Register 4 

0 

1 

1 

0 

XXXX 

0001 

XXXX 

XI 00 

Write Register 4 

0 

1 

0 

0 

0111 

0100 

1011 

0001 
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Table 4. The Port A Access Control to Program Flags 


First of all, Register is programmed to the decimal number 
“7”. Note that Bit 9 of Registers 0-3 should be programmed 
to 0 for the IDT7251/510. Register 1 is set to decimal “10”. 
Since B — » A Almost-Empty flag is not used, Register 2 is not 
programmed. Register 3 is set to decimal “1 28”. Register 4 
is programmed to designate each flag pin assignment. 

Internal Flags 

Besides the external flag pins, the internal flag information 
can be accessed through reading the Status Register (see 
data sheet). As shown in Table 5, Format 0 provides the 
information for only four flags (Bit 12 to Bit 15). In Format 1, 


four extra bits (Bit 4 to Bit 7) complete the whole internal flag 
information. For all the flag bits of the Status Register, “1” 
indicates that the particular flag is on. 

The Default Operation of the Programmable Flags 

After the “Reset All” command is executed (or Reset line is 
asserted at the IDT72520/51 0), Register 0-3 are cleared and 
Register 4 is set as “ 0110 0 100 0010 0000”, which means: 
FLGa = A -> B Emp ty 
FLGB = A -> B Full 
FLGc = B -> A Empty 
FLGD = B -> A Full 


Bit 

Format 0 

0 


1 


2 


3 

Odd Byte Register Bits 0-7 

4 


5 


6 


7 


8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Format: 0 

12 

A -» B Full 

13 

A -> B Full - Offset 

14 

B -> A Empty 

15 

B -4 A Empty + Offset 
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Bit 

Format 1 

0 

Reserved 

1 

Reserved 

2 

Reserved 

3 

DMA Direction 

4 

A -» B Empty 

5 

A B Empty + Offset 

6 

B -» A Full 

7 

B -» A Full - Offset 

8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Format: 1 

12 

A -» B Full 

13 

A -> B Full - Offset 

14 

B -» A Empty 

15 

B A Empty + Offset 
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Table 5. Status Register Format 
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THE BiFlFO EXPANSION 
CONFIGURATIONS 


by John Chen 


The BiFlFO family consists of the Bus-Matching BiFIFOs 
and the Parallel BiFIFOs. The BiFlFO architecture allows the 
user to expand the width of the Port A and Port B data bus. 
There are two methods of cascading multiple Bus-Matching 
BiFIFOs for width expansion: the stand-alone expansion 


configuration and the master/slave expansion configuration. 
As for the Parallel BiFIFOs, only the stand-alone expansion 
configuration is available. Figure 1 comprises of all possible 
expansion configurations. 



Bus-Matching BiFlFO 

Parallel BiFlFO 


(IDT7251/7251 0/7252/72520) 

(IDT7251 1/72521) 

Stand-alone (1 pcs) 

1 8 -to- 9 

1 8-to-1 8 

Master/Slave 

36-to-9 

N/A 

Stand-alone (2 pcs) 

36-to-18 

36-to-36 

Stand-alone (3 pcs) 

54-to-27 

54-to-54 

• 

* 
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Figure 1. Expansion Configuration 


BUS-MATCHING BiFlFO 

The IDT7251/7251 0/7252/72520 are bidirectional FIFOs 
configured as 18-to-9 in bus width. Generally, these BiFIFOs 
are ideal fordata buffering between two systems with different 
data bus widths. This could be used for CPU-to-CPU or CPU- 
to-Peripheral communication. The processor/peripheral mode 
selection in Configuration Register 5 eases these two 
applications. A single BiFlFO can support an 18-to-9 
configuration. 

Stand-Alone Expansion 

The stand-alone expansion configuration allows as many 
BiFIFOs to be expanded in parallel as the user requires. To 
use the stand-alone mode, the BiFIFOs should be programmed 


as “Stand-Alone” in the Width Expansion Mode Control in 
Configuration Register 5. Let’s define the two-byte data as a 
word, and the four-byte data as a double word. The byte 
ordering on Port A side is arranged as: 

Byte 0, Byte 2 for low and high bytes of BiFlFO 1 ; 

Byte 1 , Byte 3 for low and high bytes of BiFlFO 2; 
with low byte defined as Da7-Dao, high byte as Dai 5-Das. The 
first word read from Port B bus will be Byte 0 from BiFlF0 1 and 
Byte 1 from BiFlFO 2. The second word will be Byte 2 and 
Byte 3. The previous discussion is based on the assumption 
that Bit 1 of Configuration Register 5 is set to “0”, which 
enables the low byte coming out of Port B before the high byte. 
In this example, Byte 0 is before Byte 2 and Byte 1 is before 
Byte 3. A 36-bit to 18-bit bidirectional application using two 
BiFIFOs is shown in Figure 2. 


©1990 Integrated Device Technology, Inc. 
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36 < > 18 


Double 

Word 

I 0 I 


1 


2 


3 



2 


0 

3 


1 


Master/Slave Expansion 

The Master/Slave architecture allows 2 BiFIFOs to be 
cascaded together in a configuration that produces a data 
path of 36 bits wide in the Port A side, and a data path of 9 bits 
wide on the Port B side (if parity bits are not used, this 
becomes a 32-bit/8-bit configuration). 

The essence of the master/slave architecture is that the 
read/write operations on Port B of both the slave and master 
BiFIFOs are controlled by the master device. In general, four 
generations in Port B are required for every one operation in 


Port A. As an example in Figure 3, if a 36 bit double word is 
written into Port A, 4 reads are required to flush this double 
word out of the BiFIFO. Conversely, 4 writes into Port B of the 
expanded configuration are required before a double word 
can be read out of Port A. The master/slave BiFIFO architecture 
is defined to require the master BiFI FO to command the slave 
to complete 2 read or write cycles first, before the master 
BiFIFO is allowed to execute 2 read or write cycles. 

There are two Master/Slave Expansion Configurations, the 
Processor mode, and the Peripheral mode. 


36 


9 


Double 

Word 


0 


1 


2 


3 



DO DO cm CD 
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Peripheral Master/Slave Expansion 

To implement the Peripheral Master/Slave expansion 
configuration, both the Master and the Slave device must be 
programmed in the Peripheral mode. The DMA handshake 
operates out of the Masterdevice; therefore, the Slave BiFlFO 
must be d isable d by tying both the REQ and CLK lines low and 
leave the ACK line floating, as shown in Figure 4. 

The Master device controls the byte order of the 36 bit 
words going into and out of Port B according to DMA protocol, 


36 ◄ ► 9 


which requires that the master device receive a REQ input 
before it can input or output data through Port B. Once a REQ 
input has been received at the master device, the master 
BiFlFO generates an ACK response to the peripheral device 
and then sent read/write control signal to the Slave and 
peripheral device. After 2 slave operations, the master is 
allowed 2 operations to complete definition of the 36 bit 
doubleword. 


' Q_ 0L 

2 2 
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Byte 2 
Byte 3 


36 

-^t — y— ■ 


Byte 0 
Byte 1 


18 




CSa 


DSa 


Ao, i 

Rb 

RAVa 

Wb 

Master 


DA17-0 

D B8-0 


REQ 


ACK 


CLK 


18 


CSa 


DSa 


Ao, i 

Rb 

RAVa 

Wb 

Slave 


DA17-0 

DB3 0 


REQ 


CLK 


Figure 4. Peripheral Master/Slave Expansion 


Byte ordering is adjustable by programming Bit 1 of 
Configuration Registers in both the Master and Slave devices. 
As an example, the least significant byte of the 36-bit Port A 
data bus in Figure 4 is defined to be Byte 0, then there are 4 
byte orderings possible, as shown in Table 1 . 


Master 

Slave 

Byte Order 

0 

0 

0, 1,2,3 

0 

1 

1,0, 2,3 

1 

0 

0, 1,3, 2 

1 

1 

1,0, 3,2 
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Processor Master/Slave Expansion Configuration 
To implement the Processor Master/Slave expansion 
configuration, Port B responds to any read or write control 
signals input on the DSb and R/Wb pins (in Motorola mode) or 
Rb and Wb (in Intel mode). The Processor Master/Slave 
expansion configuration is the same as the Peripheral Master/ 
Slave expansion configuration, except Port B of the BiFIFOs 
is programmed in the Processor mode instead of the Peripheral 
mode. Even though the Peripheral mode is inactive, the CLK 
and REQ lines must be pulled low to satisfy the hardware reset 
requirement for the IDT72510/IDT72520. The Processor 
Master/Slave expansion configuration is shown in Figure 5. 


Table 1. Byte Ordering 
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Figure 5. Processor Master/Slave Expansion 
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In this configuration, Port B of the master device waits for 
either a read or write strobe (or DSb, R/Wb). The Master 
device lets the Slave device accept the first 2 read or write 
strobes. After the slave has completed 2 read or write cycles, 
the Master accepts the next 2 read or write inputs. The read/ 
write control signals in the Processor mode are inputs, on the 
contrary, the read/write controlsignalsinthe Master Peripheral 
mode are outputs. 

The byte order in which bytes are written into Port B in the 
Processor Master/Slave expansion configuration is also 
adjustable by programming Bit 1 of Configuration Register 5. 


18-to-18 

This is the default configuration of the IDT7251 1/72521. 
The core memory of Port A data bus is arranged in the order 
as follows: DA 0 -DA 7 , Dai 6 , Das-Dais, Dai 7 . AsforPortB:DBO- 
DB 7 , Dbi 6 , DB 8 -DB 15 , DB 17 . The entire data bus is used under 
the 18-to-18 configuration. In case the processors require 
only 16 bit data bus, the extra data bits can be disabled by 
letting all of the pins — Dai 6 , Dai 7 , and DB16, Dbi 7 — stay 
floating. An alternative is to tie a 10KO or greater resistor 
between each data bit and ground to minimize stand-by 
current. The data will then only be transferred between Dao- 
Dais and Dbo-Dbis. 


PARALLEL BiFlFO 

The IDT7251 1/72521 are parallel bidirectional FIFOs 
configured as 18-to-18 in bus width. These BiFIFOs are ideal 
for data transferring between two processors or a processor 
and a peripheral of equal bus width. A single BiFlFO can 
support a 18-to-18 port configuration. 


Stand-Alone Expansion 

The stand-alone expansion configuration allows an infinite 
numbers of BiFIFOs to be expanded in parallel to increase 
word width. No internal software programming is necessary 
to configure the stand-alone mode. A 36-bit or 32-bit data bus 
can simply be connected with two BiFIFOs in parallel as 
shown in Figure 6. The order of the data written into one port 
will output the exact data to the other port. 
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Figure 6. Stand-alone Expansion 
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The Master/Slave expansion configuj^tion is not available bus-matching BiFIFOs. This is programmed through Bit 1 0 of 
in the Parallel BiFIFOs. The Processoror Peripheral interface Configuration Register 5. 
mode for Port B operates in parallel BiFIFOs the same as the 
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THE BiFlFO BYPASS APPLICATION 

NOTE 

AN-57 

by John Chen and Steve Eidson 


A bypass path on the IDT BiFlFO family allows small 
blocks of data to be exchanged directly between the 
processor connected to Port A and a peripheral controller on 
Port B. The bypass path is most useful for initializing peripherals 
and receiving messages from these peripherals. The bypass 
path is shown in the detailed block diagram of the BiFlFO 
(Figure 1). 

BYPASS FUNCTION 

The bypass path is enabled by setting the address select 
pins to Ai = 0, Ao = 1 . In the bypass mode, the data bits from 
Port A (Da7-Dao, Dai 6) are passed directly to Port B (Dbz-Dbo, 
Dbs) and the data bits from Port B are passed directly to Port 
A. Only lower byte Dai 6 and Da7-Dao are passed through to 
DB8-DB0. 

For a single BiFlFO configuration, bypass can only be 
enabled when the Port B interface pins are set to be outputs 
(peripheral interface mode). Bypass will not work if the Port B 
interface pins are set to be inputs (processor interface mode). 
Bits 1 0 to 1 2 of Configuration Registers must be programmed 
to 001 to put the BiFlFO in stand-alone peripheral interface 
mode. 


When using the bypass path for two BiFIFOs in a 36-to-9- 
bit configuration, the Master and Slave devices must both be 
in peripheral interface mode. Bits 10 to 12 of the Master 
BiFIFO’s Configuration Register 5 must be set to 1 1 1 , while 
the Slave BiFIFO’s bits must be setto 1 01 . Since the byte data 
on (DA7-DA0, Dai 6) pins of both Master and Slave will be 
passed to Port B bus concurrently, these two byte data should 

be identical to avoid data contention. 

_ Because port B is placed in the DMA mode, the DSb and R/ 
Wb output pins reflect the action of DSa and R/Wa input pins. 
The port B interface can operate either as an Intel- or a 
Motorola-style processor interface by programming Bit 0 of 
Configuration Register 5. For example, when Port B is 
programmed to a Motorola-style interface, DSb follows the 
state of DSa. Similarly, R/Wb reflects the state of R/Wa. If Port 
B is programmed to be an Intel— style interface, then the DSa 
ajnd R/Wa are translated to read strobe (Rb) and write strobe 
(Wb). The Intel read cycleJRB) is asserted LOW when DSa 
is asserted LOW and R/Wa is HIGH. The Intel— style write 
signal (Wb) is asserted LOW when DSa is asserted LOW and 
R/Wa is LOW. 
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Dai 7 

0A15-A8 

Dai 6 

0^7-AO 


Flags 



Dbs 


D B7-B0 


Figure 1. BIFIFO Functional Block Diagram 
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CONFIGURATION REGISTER 5 FORMAT 


Bit 

Function 


0 

Select Port B Interface 

Rb & WBor DSb & R/Wb 

0 

Pins are Rb and Wb (Intel-style interface) 

1 

Pins are DSb and R/Wb (Motorola-style interface) 

1 

Byte Order of 18-bit Word 

0 

Lower byte DA7-DAoand parity Dai 6 are read or written first on Port 
B 

1 

Upper byte Dais-Das and parity Dai 7 are read or written first on 

Port B 

2 

Full Flag Definition 

0 

Full Flag is asserted when write pointer meets read pointer 

1 

Full Flag is asserted when write pointer meets reread pointer 

3 

Empty Flag Definition 

0 

Empty Flag is asserted when read pointer meets write pointer 

1 

Empty Flag is asserted when read pointer meets rewrite pointer 

4 

REQ Pin Polarity 

0 

REQ pin active HIGH 

1 

REQ pin active LOW 

5 

ACK Pin Polarity 

0 

ACK pin active LOW 

1 

ACK pin active HIGH 

■ 

REQ / ACK Timing 

00 

2 internal clocks between REQ assertion and ACK assertion 

01 

3 internal clocks between REQ assertion and ACK assertion 

10 

4 internal clocks between REQ assertion and ACK assertion 

11 

5 internal clocks between REQ assertion and ACK assertion 

8 

Port B Read and Write 

Timing Control for Peripheral Mode 

0 

Rb, Wb, and DSb are asserted for 1 internal clock 

1 

Rb, Wb, and DSb are asserted for 2 internal clocks 

9 

Internal Clock 

Frequency Control 

0 

internal clock * CLK 

1 

internal clock = CLK divided by 2 

10 

Port B Interface 

Mode Control 

0 

Processor interface mode (Port B controls are inputs) 

1 

Peripheral interface mode (Port B controls are outputs) 

12-11 

Width Expansion 

Mode Control 

00 

Stand-alone mode (18- to 9-bits, 36- to 18-bits) 

01 

Reserved 

10 

Slave width expansion modo (36- to 9-bits) 

11 

Master width expansion mode (36- to 9-bits) 

13 

Unused 


14 

Unused 

15 

Unused 


Table 1. Register 5 Format 
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DESIGNING WITH THE IDT 
SyncFlFO™: THE ARCHITECTURE 
OF THE FUTURE 


Integrated Device Technology, Inc. 


APPLICATION 

NOTE 

AN-60 


by J. Scott Gardner, Field Applications Engineer 

INTRODUCTION The second-generation FIFO introduced very large buffers 

The use of First-In-First-Out (FIFO) buffers to pass informa- based on a static memory array. The RAM-based FIFO is 
tion between digital circuits with differing data rates has been shown in Figure 2. The internal RAM array is actually a dual- 
a standard practice in interface design. The IDT synchronous ported memory addressed by the use of internal pointers. 
FIFO is a new architecture designed to support high-speed These internal pointers determine which address of the RAM 
systems. will provide the data during a FIFO R EAD or store data during 

a FIFO WRITE. 

THE EVOLUTION OF FIFO ARCHITECTURES With the availability of large FIFOs with buffer memory as 
The IDT SyncFlFO can be viewed as the third generation large as 4Kbytes, the need for memory management accen- 
architecture in FIFO design. The initial FIFO architecture tuated the need for external flags. These flags allow the user 
(illustrated in Figure 1) used an architecture based on a to monitor the amount of data in the FIFO. Most second- 
register array indexed by special control logic which se- generation FIFOs have been enhanced to provide flags indi- 
quenced a pointer within the array. Prior to the introduction of eating a variety of FIFO conditions. Newer FIFOs, including 
register-based FIFOs, designers used shift registers to buffer the SyncFlFO, allow flags to be programmed to a selectable 
data between systems. More general than the shift register depth. Figure 3 is a block diagram of the enhanced asynchro- 
approach.the register-based FIFO architecture is also limited nous FIFOs, 
in depth, due tothe numberof transistors neededto build each 
flip-flop storage element. 


INPUT SHIFT data IN 



OUTPUT SHIFT DATA OUT 

READY OUT 


Figure 1. Register-Based FIFO Architecture — First Generation 


SyncFlFO is a trafemark of Integrated Device Technology, Inc. 
© 1990 Integraled Device Technotogy, Inc. 


9.9 


1 


2/90 











DESIGNING WITH THE IDT SyncFlFO: THE ARCHITECTURE OF THE FUTURE 


APPLICATION NOTE AN-60 



READ 


DATA 

OUTPUT 


Figure 2. RAM-Based FIFO Architecture — Second Generation 
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DATA 

OUTPUT 

OUTPUT 

ENABLE 

OUTPUT 

INPUT 


Figure 3. Enhanced Aynchronous FIFO 
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THE SyncFlFO ARCHITECTURE: 

THE ARCHITECTURE OF THE FUTURE 

The SyncFlFO improves on the RAM-based FIFO architec- 
ture by adding input and output registers in the data path. 
These registers are controlled by independent external clocks, 
allowing data operations to be synchronized with the clock 
edges. Many system designers are designing high-speed 
systems using a synchronous approach, since the complexity 
of the control circuitry increases with speed in an asynchro- 
nous system. In a synchronous system, the amount of control 
logic is minimal and does not change as the system clock 
frequency is increased. As system clock rates approach 
25MHz, it becomes more economical to use a synchronous 
design. (See Figure 4.) 

ADVANTAGES OVER THE ASYNCHRONOUS 
FIFO 

The concept of the synchronous FIFO is not new. Many 
synchronous designs requiring that data transfers occur on a 
clock edge use external registers with an asynchronous FI FO. 
The READ and WRITE control signals for the FIFO must be 
generated by special control logic, but the device accessing 
the FIFO through the registers sees the FIFO as a synchro- 
nous device. Figure 5 shows the asynchronous FIFO used in 
a synchronous application. The primary limitation of this 
approach is the performance degradation due to the long data 
set-up time needed by the FIFO. The performance loss is 
evident in operations requiring consecutive accesses, since 
the data set-up time must be taken into account when deter- 
mining the maximum cycle time. 

Using an asynchronous FIFO in a high-speed system can 
also require special design techniques for generating the 
FIFO control signals. As the cycle time is decreased in higher 
speed systems, the width of the READ or WRITE pulse 
becomes very small. The minimum pulse width for asynchro- 


nous FIFOs has been reduced to less than 20ns on faster 
devices. Generating accurately timed control pulses can 
require additional circuitry of greater complexity. Very narrow 
control pulses must be generated by using pulse shaping logic 
based on a system clock. It is sometimes difficult to generate 
properly timed narrow control pulses, since the timing margins 
become so small. 

Figure 6 illustrates the simplicity of the IDT SyncFlFO 
interface . Passing data through the IDT SyncFlFO is based on 
a clock edge with a data set-up time of only 5ns and a data hold 
time of 1 ns. A FIFO of this type allows clock rates of 50MHz. 
No external pulse shaping logic is required; the only control 
pulses required are the free-running system clock and a 
simple enable signal. 

In systems using pipelining, the SyncFlFO can be used as 
a pipeline stage without external registers, as the registers 
that would normally be added externally for pipelining are 
included in the SyncFlFO. The use of pipelining can lead to 
even faster aggregate data rates. 

REDUCED SENSITIVITY TO GLITCHES 

Another problem faced by the designer of high-speed sys- 
tems using fast asynchronous FIFOs is the sensitivity to 
glitches. A FIFO capable of responding to fast READ or 
WRITE pulses may recognize noise-induced glitches as valid 
control pulses. The minimum pulse widths are specified as 
worst-case values, and a designer must be careful to consider 
all operating conditions. A glitch which doesn’t affect system 
operation during lab tests may become a problem at cold 
temperatures or higher supply voltages. Careful board design 
techniques or additional circuitry may be required in fast 
systems to reduce glitches on the READ and WRITE lines. By 
comparison, the SyncFlFO only recognizes READ and WRITE 
accesses during the transition of the clock signals, insuring 
increased noise immunity in the system. 



Clock Frequency 


Figure 4. Increasing Clock Frequency Necessitates Synchronous Designs 
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DATASET-UP DATA HOLD 



Figure 5. Typical Asynchronous Design 


Figure 6. Typical Synchronous Design 
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FEATURES AND OPERATION OF THE 
SyncFlFO 

Many of the features of IDT’s SyncFIFOs are similar to the 
features of IDT’s asynchronous FIFOs. Numerous Technical 
Notes and Application Notes have been published by IDT to 
assist the designer using asynchronous FIFOs; therefore, 
only the newfeatures of the SyncFlFO will be covered in depth 
in this document. 

The functional block diagram of the IDT SyncFlFO in stand- 
alone mode is shown in Figure 7. The first devices from IDT 
are the IDT72215 with a 512 x 18 memory array and the 
IDT72225 with a 1024 x 18 memory array. These devices 
allow for very fast throughput with read or write cycle times as 
fast as 20ns. 

Many other sizes and word widths will be provided in 
subsequent devices. The speed of the IDT SyncFlFO is 
specified by the maximum clock rate. Both SyncFIFOs oper- 
ate up to 50MHz. The synchronous nature of the architecture 
will allow the clock rate to increase in later products. 

WIDTH EXPANSION 

As in previous FIFOs, width and depth expansion are easily 
accomplished. Expanding the width of the FIFO is very straight- 
forward. Basically, data passes in parallel through multiple 
devices. The input control signals are connected on all de- 
vices, and the status flags may be read from any device. Any 
word width may be attained which is a multiple of the device 
word size. Figure 8 shows how a 36-bit word is implemented 
using two 72215s or 72225s. 


DEPTH EXPANSION 

To expand in depth, a daisy-chain technique is used._The 
first FIFO in the chain is the master (designated by tying FL to 
ground). The remaining FIFOs in the chain are slave compo- 
nents (designated by tying FL to Vcc). 

The master device is the device which controls all the flags 
and must always be the first device. The flags are ignored from 
the other devices. In the depth expansion mode, the Half-Full 
Flag ( HF) is not a vailab le, since this pin is shared with the Write 
Expansion Out (WXO) signal. 

To control how data is passed from one device to the other, 
Expansion In (XI) and Expansion Out (XO) signals are pro- 
vided to control the transfer of data. In single devicejnode the 
XI lines are tied to ground. For multiple devices, the XI and XO 
lines are tied together between each device. Figure 9 is an 
example of the SyncFlFO used in depth expansion mode. 

This example shows how three devices can be chained 
together to provide a deeper FIFO interface. Using three 
72215s, the total depth is 1536 words of 18-bit data. This 
daisy-chain technique can be used to achieve depths up to 
32,768 words by adding more devices. 

The total depth of the configuration is programmed into the 
master device using the depth register. The total number of 
FIFOs in the configuration is loaded into the 5-bi t register on 
the third Write Clock (WCLK) while the Load (LD) pin and the 
Write Enable (WEN) are held Low. Figure 10 shows all the 
possible values for the depth register of the 72215 and the 
72225. 
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Figure 8. Width Expansion of the IDT SyncFlFO 
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Figure 9. Depth Expansion of the IDT SyncFlFO 
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j IDT72215 

[ IDT72225 j 

DATA LOADED IN 
DEPTH REGISTER 

TOTAL DEPTH IN 
EXPANSION 
CONFIGURATION 

DATA LOADED IN 
DEPTH REGISTER 

TOTAL DEPTH IN 
EXPANSION 
CONFIGURATION 

0 (DEFAULT) 

512 

0 (DEFAULT) 

1024 

1 

512 

1 

1024 

2 

1024 

2 


3 

1536 

3 


4 

2048 

4 

•301 

5 

2560 

5 

Km 

6 

3072 

6 

6144 


Figure 10. Depth Register Programming 


INDEPENDENT READ AND WRITE CLOCKS 

Although the SyncFlFO handles data synchronously, the 
clocks are independent on each side of the FIFO. These 
clocks could even be free-running system clocks with different 
frequencies. The IDT SyncFlFO handles the transfer of data 
between the two systems, simplifying the timing issues nor- 
mally associated with a system of this type. It is, however, 
possible to use the same clock for both sides of the FIFO. 

USING FLAGS FROM THE IDT SyncFlFO 

The flags available on the IDT72215 and IDT72225 are the 
Empty Flag (EF), the Full Flag (FF), the Half-full Flag (HF) and 
t wo p rogrammable flags. The Programma ble A lmost Empty 
(PAE) and the Programmable Almost Full (PAF) flags can be 
set to any location by the user. 

These flags differ from the flags available on the latest asyn- 
chronous FIFOs in that they arejupdated on clock transitions. 
The EF is tied to . RCLK and the FF is tied to WCLK. The three 
other flags are updated by either clock, depending on their 
current state (see data sheet). The impact of this difference 
will be discussed in the next section. 

As with the asynchronous FIFOs, the flags operate based 
on the value of the internal pointers. Two separate pointers are 
maintained, a read pointer and a write pointer. When the last 
word is read from the FIFO, the read pointer equals the write 
pointer, and EF is asserted. When the write pointer reaches 
the last location in the FIFO and data is written, then FF is 
asserted. Likewise, the half-full flag is asserted wheneverthe 


LD 

WEN 

WCLK 

SELECTION 

1 

1 


EMPTY OFFSET -*-i 

FULL OFFSET 

DEPTH REGISTER -►* 

1 

1 

_r 

NO OPERATION 

1 

a 

_r 

WRITE INTO FIFO 

1 

i 

_r 

NO OPERATION 


Figure 11. Offset Registers and the Depth Register 


difference between the Read pointer and Write pointer is > half 
the size of the FIFO RAM array. 

The programmable flags use offset v alues which are pro- 
grammed into internal registers. For the PAE flag, the signal 
will be asserted when the Read pointer is n locations less than 
the Write pointer. As an example, suppose the FIFO is being 
used as a 175-word frame buffer. It is necessary to notify the 
processor when a frame has been received, but data may 
continue to arrive in the buffer. The Empty Offset Register 
wo uld b e programmed with the value 175. Using this value, 
the PAE flag would go High after 1 75 writes to the FIFO. The 
processor could receive this signal as an interrupt to read out 
the 1 7 5-wo rd data block. 

The PAF flag can be used to signal the processor after 
(FULL - m) writes to the FIFO. For instance, a certain system 
might take some time to respond to a signal from the FIFO and 
begin clocking out data. To notify the processor 6 write clocks 
in advance of the FI FO becoming full, a value of 6 is written into 
the Full Offset Register. This allows the user to optimize his 
system for the depth of the FIFO. 

To write a value into one of the offset registers, WEN and LD 
are set Low. The data on the input data bus is written into the 
Empty Offset Register on the first Low-to-High transition of 
WCLK. On the second Low-to-High transition of WCLK, the 
Full Offset Register is written with the data inputs. The third 
clock transition programs the depth register. Figure 1 1 shows 
the manner in which the internal registers are programmed. 
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DESIGN CONSIDERATIONS 

The simplicity of the interface to the SyncFlFO makes it an 
ideal candidate for new designs, especially when higher 
throughput is required. If the design is made synchronous at 
the outset, later speed improvements to a system do not 
require a redesign of the FIFO control logic. 

One of the design considerations for the SyncFlFO con- 
cerns the manner in which the input and output registers 
interact with the internal RAM array. It is important to note that 
the data goes into the input register on the Low-to-High 
transition of the WCLK. During the first write to the FIFO, data 
is also stored into the internal RAM array on the same Low-to- 
High transition that loads the input register. This avoids the 
presence of a write latency cycle on the first Write. 

To determine when data can be clocked out of the FIFO, the 
amount of skew between the WCLK and the following RCLK 
will determine if sufficient time has been allowed for the new 
data to be stored in the RAM. Once data has been clocked in 
using WCLK, the data will be available in the internal RAM for 
access by the read port after tSKEWi ns (see Figures 12 and 
13 for read and write cycle waveforms, and Figure 14 for the 
skew specifications). If this skew timing is not met, an extra 


cycle of latency will be required for clocking data from the 
FIFO. 

The output register of the SyncFlFO adds a full cycle of read 
latency before data is available on the output pins. This 
latency is a result of the need to allow time for the flags to be 
updated. External circuitry may need extra timeto respond to 
the flag signals. This is especially true for the_EF. If a single 
word is written into an empty FIFO, the EF will become 
deasserted tREF ns after the following RCLK. This assumes 
that the RCLK occurs more than tSKEW ns after the WCLK. If 
the skew time is not met, an additional RCLK cycle will be 
required before the EF can be asserted. The data will be 
available on the output pins tA ns after the next RCLK. 

To help clarify the timing issues, consider an example of a 
system which uses coinciden t cloc ks b y tyin g the RCLK and 
the WCLK lines together. The WEN and REN lines are used to 
control the transfer of data. If a single word is written into the 
FIFO on the WCLK, it will take two additional RCLKs before 
data will appear on the output pins. The coincident RCLK 
obviously does not meet the skew timing requirement. The 
first RCLK after the coincident WCLK/RCLK will update the 
flags and the second RCLK will affect the data transfer to the 
output pins. 



WEN 


NOTE: 

1. tSKEWi is the minimum time between a rising WCLK edge and a rising RCLK edge for EF to change duringthe current clock 
cycle. If the time between the rising edge of WCLK and the rising edge of RCLK is less than tSKEWi, then EF may not change 
state until the next RCLK edge. 



Figure 12. Read Cycle Timing 
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WCLK 

Do- 

017 

Wen 

fF 

RCLK 




NOTE: 

1 . tsKEWi is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change duringthe current clock 
cycle. If the time between the rising edge of RCLK and the rising edge of WCLK is less than tsKEWi, then FF may not change 
state until the next WCLK edge. 


Figure 13. Write Cycle Timing 


SYMBOL 

PARAMETER 

COM'L 

7221 5/1 6L20 
72225/26 L20 

MIN. MAX. 

COM'L & MIL. 
7221 5/1 6L25 
72225/26L25 

MIN. MAX. 

MIL 

7221 5/1 6L30 
72225/26L30 

MIN. MAX. 

COM'L & MIL 
7221 5/1 6L50 
72225/26L50 

MIN. MAX. 

UNIT 

'SKEWI 

Skew time between Read Clock & 
Write Clock for Empty Flag & Full 
Flag 

14 

16 

18 

20 

ns 


Figure 14. Skew Specifications 
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EXAMPLES OF SyncFlFO DESIGNS 

The application areas ot the SyncFlFO are not different from 
applications of asynchronous FIFOs. Figure 15 shows an 
application of the SyncFlFO in a graphics system. An asyn- 
chronous FIFO could have been used for this application, but 
the speeds typically required by graphics systems would have 
made the implementation difficult. The data sent lo the graph- 
ics rasterizer usually occurs as blocks of data, and repetitive 
writes to the FIFO require very fast cycle times. 

Figure 1 6 shows how two Sy ncFIFOs can be used as a high- 
speed bidirectional interface between two 1 6-bit microproces- 
sors. As in the previous example, an asynchronous FIFO 
might be sufficient for slow systems. The steady advance in 
processor speeds has led to the need for the SyncFlFO and 
its ability to handle the fast data rates. 

In a microprocessor system the speed of the processor is 
very important, but of equal concern is the amount of bus 
bandwidth available for communicating with external devices. 
It is important that bus operations be accomplished as effi- 
ciently as possible. In the multiprocessing example, processor 
A usually needs to pass a block of data to processor B. The 
sooner the block of data is written into or read from the FIFO, 
the sooner the processor can return to its own processing 
tasks. The SyncFlFO is able to accommodate a block transfer 
rate of 50MHz or lOOMbytes/sec, including parity. Width 
expansion would allow for 400Mbytes/sec transfer rate in a 
64-bit system. The SyncFlFO architecture will allow for the 
bandwidth requirements of even faster systems in the future. 


USE IN ASYNCHRONOUS SYSTEMS 

A SyncFlFO can be used in an asynchronous system; 
however, care must be taken in observing the timing consid- 
eratio n s.Of p rimary concern is the minimum setup time forthe 
REN or WEN signals. This is the time before the data can be 
clocked in or out of the FIFO registers. For instance, if the 
MemWR pulse in an asynchronous system is to be used to 
gene rate the WCLK pulse, care must be taken to insure that 
WEN occurs at least 8ns before the rising edge of WCLK (for 
a 20ns device). One method of generating the proper timing 
is to use a system clock to synchronize the control signal, thus 
insuring proper setup times. __ 

In a simple asynchronous interface, the WEN pulse can be 
generated by the chip select pulse. The chi p select pu lse is 
generated by the FIFO address decoder. The MemWR signal 
can be used to drive the WCLK line. The dat a lines m ust be 
stable at least 5ns before the rising edge of the MemWR pulse. 

To clock data asynchrono usly fr om the FI FO, the c hip select 
line can be used to drive the REN line. The MemR D puls e can 
be inverted to provide a properly timed RCLK. The REN signal 
must meet the 8ns setup requirements (for a 20ns device). 
The extra latency cycle for reading data may be taken into 
account by the device reading the FIFO. The EF will go Low 
when the last word is store d in the o utput register. 

It is possible to use the MemRD signal dir ectly, bu t data 
won't be available until 1 2ns after the end of the MemRD pulse 
(worst case). The access time for the FIFO wo uld have to 
include the width of the MemRD pulse. If the MemRD is 
inverted using a 7.5ns PAL, the asynchronous read is accom- 
plished in about 20ns. 



Figure 15. A Graphics System Using the SyncFlFO 
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Figure 16. A Multiprocessing System Using the SyncFlFO 
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Figure 17. Using a SyncFlFO In an Asynchronous System 
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Figure 17 shows an example of the SyncFlFO used in a 
standard asynchronous system. A system of this type can be 
cycled much faster than previous solutions using asynchro- 
nous FIFOs. This system could also be enhanced to accom- 
modate burst-mode data transfers available on newer proces- 
sors. A simple counter could provide the burst pulse train 
needed to clock the data block. Also, note that the flags are 
synchronized with the clocks (see the next section). 

HOW CLOCKS AFFECT FLAGS 

Care must be taken in observing the flags in a SyncFlFO. 
For instance, upon reading the FIFO, the transfer of the last 
word from the memory array tojhe output register causes the 
assertion of the empty flag (EF)— not the transfer of the last 
word of data out of the output register. The flags also differ 
from previous FIFOs in that the flags change synchronously. 
The flags are all updated on a clock transition. 

One important consideration is that since the flags are up- 
dated synchronously, they are not updated until clocked. For 
instance, consider a system where the inputs are synchro- 
nous and the outputs arejasynchronous. A word of data is 
written to the FIFO. The EF does not deassert until a clock 


transition on RCLK. So you could fill the FIFO without EF 
changing if no RCLKs are provided. One solution would be to 
tie any available fast clocks to RCLK. An otheropt ion would be 
totie RCLK and WCLK together. (NOTE:HF,PAEandPAFare 
asynchronous to the clocks on the 7221 5 and 722 25. S ee data 
sheet forexact timing diagrams.) So, by using the PAE instead 
of the EF in this case, you can signal the asynchronous side 
of the status of the FIFO, since this flag is updated by both 
clocks. 

CONCLUSION 

Using the SyncFlFO greatly eases the design efforts in a 
high-speed system. The SyncFlFO incorporates all of the 
enhanced features of the newest asynchronous FIFOs. These 
features include programmable flags, the ability to store large 
amounts of data, and the ability to directly drive a 3-state data 
bus. It is the addition of the input and output registers that 
makes the SyncFlFO unique. The ability to handle very fast 
data rates allows the IDT SyncFlFO to keep pace with the 
high-speed systems being designed today and the faster 
systems still to come. The IDT SyncFlFO truly represents the 
architecture of the future. 
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INTRODUCTION 

This application note describes a concise design approach 
to expand in depth IDT’s synchronous FIFOs. As an example 
we will use the IDT7221 1 synchronous FIFO to demonstrate 
depth expansion using the ring counter approach. The discus- 
sion in this paper is however applicable to expand in depth all 
synchronous FIFOs from IDT. The first part of this paper 
discusses how one can expand in depth two IDT72211 
synchronous FIFOs with the help of two industry standard 
PALs the 20R8s. The second part of this note discusses how 
one can accomplish depth expansion using four IDT7221 Is 
using three 20R8s, that is identical in pin out to a single large 
four-deep IDT72211. All PALs were programmed using 
“Capilano Computing Systems LPLC™ PLD software pack- 
age” and a copy of the PAL programs is presented at the end 
of this paper. As the density and speed of industry standard 
PALs increases, it should be possible to expand in depth more 
of these FIFOs with a fewer number of PALs and with minimal 
loss in performance. 

Traditionally, asynchronous FIFOs have been expanded in 
depth with the help of the XI and XO pins provided on these 
FIFOs. These FIFOs are cascadedjn depth by connecting the 
XO pin of the present FI FO to the XI pin of the next FIFO in the 
cascade. This procedure is carried out for all the FIFOs in the 
cascade until the last FIFO in the cascade is reached.JThe XO 
pin of the last FIFO in the chain is connected to the XI pin of 
the f irst FIFO to complete the ring. A pin called the first load pin 
(FL) on one of the FIFOs is grounded to indicate that the first 
write and read operations will begin in that FIFO. The FL pins 
of all the other FIFOs in the cascade are however tied to Vcc. 
The Full flags of all the FIFOs are ORed to provide a compos- 
ite Full flag, similarly the Empty flags of all the FIFOs are ORed 
to provide a composite Empty flag. The user is urged to refer 
to IDTs technical note TN-09 “Cascading FIFOs or FIFO Mod- 
ules” for further information on expanding asynchronous 
FIFOs. 

The IDT72215 and the IDT72225 Synchronous FIFOs are 
provided with two pairs of XI and XO pins to assist the user in 
expanding thjse FIFOs using the daisy chain arrangement. 
One pair of XI and XO pins are used to synchronize write 
operations in the cascade and are controlled by the WCLK, 
while the other pair of XI and XO pins are used to synchronize 
read operations in the cascade and are controlled by the 
RCLK. Because of the XI and XO pins on the IDT72215 and 
the IDT72225 the daisy chain arrangement used in asynchro- 
nous FIFO expansion can be likewise used. 


DEPTH EXPANSION OF IDT72211 
SYNCFIFOS™ 

In this section we shall describe how to expand in depth the 
IDT7221 1 synchronous FIFO without any XI and XO pins. This 
discussion as stated earlier is applicable for expanding in 
depth all synchronous FIFOs from IDT. The expansion we will 
describe uses one ring counter to supervise the write opera- 
tions and another ring counter to supervise the read opera- 
tions. As a first step let us expand in depth two IDT72211s. 
Figure 1 illustrates the arrangement to carry out this two-deep 
depth expansion, the PAL labelled WRENCNTLR supervises 
the write operations whereas the PAL labelled RENCNTLR 
supervises the read operations. In addition to carrying out the 
write and the read operations these PALs also generate the 
Almost Full, Almost Empty, Full and Empty Flags for the ex- 
panded FIFO. Write operations in the IDT72211 are carried 
out when the two write enables are asserted and occur 
synchronously on the rising edge of the WCLK. Similarly the 
read operations are carried out when the two read enables are 
asserted and occur synchronously on the rising edge of the 
RCLK. The RCLK and the WCLK inputs of the FIFO can be 
tied together and connected to a system clock or they can be 
separately connected to two separate system clocks. The two 
system clocks can be of either the same frequency or different 
frequencies as long as the minimum clock period of the device 
is not violated. IDT synchronous FIFOs have a one deep 
pipelined architecture and because of this there will be a read 
latency of one cycle after reset. 
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DESCRIPTION OF THE WRITE ENABLE 
CONTROLLER (WRENCNTLR) 

The write enable controller (WRENCNTLR) is implemented 
using a fast (tpd = 7.5ns) industry standard 20R8 PAL. Write 
operations start when the user asserts the write clock and the 
global write enable “WEN” input to the WRENCNTLR. Write 
operations are performed synchronously and occur on the 
rising edge of the WCLK. After reset, the first write operation 
starts in FIFO A, the second in FIFO B, the third in FIFO A and 
the fourth in FIFO B. This pattern is repeated for all subse- 
quent write operations. WEN2 inputs of FIFOs A and B are tied 
to the global write enable "WEN” as shown. The WR ENCNTLR 
provides separate WEN1 str obe s to each FI FO. These strobes 
have been labelled WEN A and WEN_B- A user can stop the 
write operations to the FIFO by deasserting the global write 
enable (WEN) input. This will ensure that the WRENCNTLR 
will stall the present WEN1 signal and not generate the next 
WEN1 pulse. Care has been taken to ensure that even if the 
user asserts the global write enable (WEN) input to the 
WRENCNTLR, the WRENCNTLR will not generate the next 
WEN1 pulse when the composite Full flag is asserted. The 
composite Full flag will be asserted when all the FIFOs in the 
cascade have their Full flags asserted. The WRENCNTLR 
thus remains in the same state until the composite Full flag is 
deasserted ensuring that the same write sequence is main- 
tained. The WRENCNTLR will generate an Almost Full flag 
only when any one of the FIFOs asserts a Full flag. This gives 
the user a prior warning of one word that he is approaching the 
end of his data queue. All outputs generated by the 
WRENCNTLR occur synchronously and are asserted and 
deasserted on the rising edge of the WCLK. 

The FIFOs will each assert their Full flags after 512 words 
have been written into them but only if no read operations had 
occurred during this period. A write operation that is per- 
formed while the Full flag is asserted is ignored by the FIFOs. 
Internal to the IDT7221 1 and transparent to the user is a write 
inhibit signal that is generated when the FIFO is full. This 
signal blocks out any subsequent write operations that occur, 
ensuring that the state of the internal write pointer is not 
altered and the data in the FIFO is not overwritten. 

DESCRIPTION OF THE READ ENABLE 
CONTROLLER (RENCNTLR) 

The read enable controller (RENCNTLR) like the write 
enable controller is implemented using a fast industry stan- 
dard PAL, the 20R8. Read operations start when the user 
enables the read clock (R CLK) and asserts the active low 
global read enable input ( REN) and the active low global 
output enable input (GOEN) to the RENCNTLR. In our design 
read sequences are identical to write sequences. Hence after 
reset the first read starts in FIFO A, the second in FIFO B, the 
third in FIFO A and the fourth in FIFO B. Th is patt ern is 
repeated forall subsequent read operations. The REN2 inputs 
of FIF Os labelled A and B are tied to the global read enable 
“REN” as shown. The REN CNTLR provides separate REN1 
strobes to each FIFO, these REN1 signals have been labelled 


REN_A and REN_B, in additi on the R EN CNTLR provides 
separa te output ena bles labe lled OE N_Aand OEN_B. OEN_A 
follows REN_AandOEN_B follows REN_B. Auserwishingto 
stop the read oper ations can do so by deasserting the global 
read enable (REN) input to the RENCN TLR. T his will ensure 
that the RENCNT LR will stall the present REN1 signal and not 
generate the next REN1 pulse. Care has been taken t o ens ure 
that even if the user asserts the global read enable (REN) to 
the RE NCNTLR, the RENCNTLR will not generate the next 
REN1 pulse if the composite Empty flag is asserted. The 
RENCNTLR thus remains in the same state until the compos- 
ite Empty flag is deasserted thus ensuring that the same read 
sequence is maintained. The RENCNTLR will generate an 
Almost Empty flag only when one of the FIFOs asserts its 
Empty flag. This give the user a prior warning of one word that 
he is approaching the end of his data queue. The RENCNTLR 
also generates the composite Empty flag when both the 
FIFOs in the cascade assert their Empty flags. All outputs 
generated by the RENCNTLR occur synchronously and are 
asserted and deasserted on the rising edge of the RCLK. 

The IDT7221 1 synchronous FIFO is provided with a trans- 
parent output register on the read port. This register is loaded 
with a new word once every read cycle (provided the FIFO is 
not empty). This register puts its contents on the output bus 
only when the output enable input (OE) is asserted. The 
function of this output register is to allow the user multiple 
reads of the same word without incrementing the internal read 
pointer. A user interested in reading the same word multiple 
times without altering th e state of th e inter nal read pointercan 
do so by disabling the REN1 and REN2 inputs to the FIFO 
while asserting its output enable. The user can then sample 
the output pins of the FIFO once every read clock cycle 
multiple times. The user can also skip sampling certain data 
by deassertin g the o utput enabl e (OE) while asserting the 
read enables (REN1) and (REN2). 

Auserwishingto read the same word inourexpanded FIFO 
without incrementing the rea d poin ter can do so by deas- 
serting the global rea d enabl e (REN) input while asserting the 
global output enable (GOEN) of the RENCNTLR. This opera- 
tion stalls the read operations and the data in the output 
register can then be sampled. The user can then sample this 
output once every read clock cycle for multiple read cycles. 
Since the IDT SyncFIFOs have aone deep pipelined architec- 
ture, depth expansion as described in this section will result in 
a read latency of one cycle after reset. 

The FIFOs each assert their respective Empty flags after 
512 words have been read from them and only if no write 
operations had occurred during this period. A read operation 
that is performed while an Empty flag is asserted is ignored by 
the FIFO, it will still however supply the last word read from the 
FIFO. Internal to the IDT7221 1 and transparent to the user is 
a read inhibit signal that is generated when the FIFO is empty. 
This signal, analogous to the write inhibit signal, is used to 
block out any subsequent read operations that occur, ensur- 
ing that the state of the internal read pointer is not altered and 
data in the FIFO’s RAM array is not re-read. 
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TIMING REQUIREMENTS 

Figure 2. and Figure 3. illustrate the timing waveforms for 
the write and read operations. The timing parameters for the 
Synchronous FIFO expansion are shown in Table 1. To 
operate the 15ns IDT72211 Synchronous FIFO we would 
need a 20R8 PAL whose maximum tco is 4ns. As these 
devices are not yet available in these speed grades we have 
to operate our 15ns FIFOs with a clock period of 17.5ns 
minimum. The reason for this is that the RENCNTLR asserts 
the read and output enable signals on the rising edge of the 
RCLK but with a maximum delay of 6.5ns induced by the PAL. 
The IDT7221 1 has a tOE specified at 8ns maximum, this 


implies that 1 4.5ns (tco + tOE = 6.5 + 8ns) after the rising edge 
of the RCLK, data will be available for sampling. Assuming 
the sampling side samples the output of the FIFOs also on the 
rising edge of the RCLK, this leaves only 0.5ns (tCLK - tco - tOE 
= 15-1 4.5ns) before the next arrival of a positive edge on the 
RCLK. This duration may be too short for the sampling side’s 
set-up time requirements. Therefore if we use the RCLK 
period of 1 7.5ns, this would give the sampling side a data set- 
up time of 3ns, which is a reasonable data set-up time. The 
user is urged to refer to the IDT7221 1 and the 20R8 PAL’s 
data sheets for more information on the timing requirements. 


Parameter 

Symbol 

Parameter Description 

Min. 

Max. 

tco 

PAL’s Clock to output delay 

3ns 

6.5ns 

ts 

PAL's Set-up time to clock 

7ns 

— 

tRSS 

FIFO’s reset set-up time 

10ns 

— 

tENS 

FIFO’s enable set-up time 

4ns 

— 

tENH 

FIFO’s enable hold time 

Ins 

— 

tDS 

FIFO’s data set-up time 

4ns 

— 

tDH 

FIFO’s data hold time 

Ins 

— 

tOE 

FIFO’s output enable time 

— 

8ns 

tOHZ 

FIFO's output disable time 

Ins 

8ns 

tCLK 

FIFO and PAL Clock period 

17.5ns 

— • 
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FOUR DEEP DEPTH EXPANSION OF THE 
IDT72211 SYNCFIFOS™ 

The discussion on the two deep depth expansion using the 
ring counter approach, described earlier is also applicable in 
this section for a four-deep depth expansion. Figure 4 illus- 
trates the four-deep depth expansion. Write operations will 
start when the user asserts the write clock (WCLK) and the 
active high global write enable “WEN" input to the 
WRENCNTLR.Writeoperations are performed synchronously 
and occur on the rising edge of the WCLK. After reset, the first 
write operation starts in FIFO A, the second in FIFO B, the third 
in FIFO C and the fourth in FIFO D. This pattern is repeated 
for all subsequent write operations. WEN2 inputs of FIFOs A, 
B, C and D are tied to the global write e nable “W EN” as shown. 
The WRENCNTLR provides separate WE N1 strobes to each 
FIFO. Th ese strobes have been labelled WEN_A, WEN_B, 
WEN_C and WEN_D. A user can stop the write operations to 
the FIFO by deasserting the global write enable (WEN) input. 
This w ill ensure that the WRENCNTLR will sta ll the present 
WEN1 signal and not generate the next WEN1 pulse. Even if 
the user asserts the global write enable (WEN) input to the 
WREN CNTLR, the WRENCNTLR will not generate the next 
WEN1 pulse while the composite Full flag is asserted. The 
WRENCNTLR thus remains in the same state until the com- 
posite Full flag is deasserted ensuring that the same write 
sequence is maintained. The WRENCNTLR will generate an 
Almost Full flag only when any one of the FIFOs asserts a Full 
flag. This gives the user a prior warning of three words that he 
is approaching the end of his data queue. The WRENCNTLR 
will also generate a composite Full flag when all the FIFOs 
assert their Full flags. All outputs generated by the 
WRENCNTLR occur synchronously and are asserted and 
deasserted on the rising edge of the WCLK. 

In the four-deep depth expanded FIFO design we need to 
generate four read enables and four output enables to perform 
the read operations successfully. In addition we need to 
generate an Almost Empty Flag and a composite Empty Flag. 
The 20R8 PALs that we are using have a maximum of eight 
outputs only, hence this implies that we need to use at least 
two 20R8s to perform the read operations successfully. As the 
density and the functional capabilities of PALs increases it 
should be possible to implement the RENCNTLR using a 
single PAL. 

Read operations start when the user enables the read clock 
( RCL K) and asserts the active low global read enable input 
(REN) to the REN CNTLR, in addition the user will have to 
assert the global (GOEN) input to the OENCNTLR. The 
OENCNTLR generates the separate output enable inputs to 


FIFOs labelled A, B, C and D. In our design read sequences 
are identical to write sequences. Hence after reset the first 
read starts in FIFO A, the second in FIFO B, the third in FIFO 
C and the fourth in FIFO D. This p attern is repeated for all 
subsequent read operations. The REN2 inputs of FIFOs 
labelled A, B, C and D are tied to the global read enable “REN” 
as shown. The RENCNTLR provides a separate RE N1 strobe 
to each FIFO, t hese strobes have been labelled REN_A, 
REN_B. REN_C, and REN_D. A user wishing to stop the read 
opera tions can do so by deasserting the global read enable 
(REN) input to the RENCNTLR . This will ensure that the 
RENCNTLR will st all the present REN1 signal and not gener- 
ate the next REN1 pulse. Even if the user asserts the global 
read enable (REN) to the RE NCNTLR, the RENCNTLR will 
not generate the next REN1 pulse if the present FIFO in the 
cascade has its Empty flag asserted. The RENCNTLR thus 
remains in the same state until the composite Empty flag is 
deasserted thus ensuring that the same read sequence is 
maintained. The RENCNTLR will generate an Almost Empty 
flag only when one of the FIFOs asserts its Empty flag. This 
give the user a prior warning of three words that he is 
approaching the end of his data queue. The RENCNTLR also 
generates the composite Empty flag when all the FIFOs in the 
cascade assert their Empty flags. All outputs generated by the 
RENCNTLR occur synchronously and are asserted and 
deasserted on the rising edge of the RCLK. The OENCNTLR 
generates separate output enables to the FIFOs , the se sepa- 
rate output enables O EN_A, OEN_B, OEN_C and OEN_D 
followthe read enables REN_A, REN_B, REN_C and REN_D. 

A user wishing to read the same word in our expanded 
FIFO without incrementing the read p ointer can do so by de- 
asserting the global read enable (REN) in put to the RENCNTLR 
and asserting the global output enable (GOEN). This opera- 
tion stalls the read operation but will assert the output enable 
of one of the FIFOs whicrf contains the data to be sampled. 
The user can then sample this output once every read clock 
cycle for multiple read cycles. Because of this one deep 
pipelined architecture there occurs a read latency of one cycle 
after reset in our four deep FIFO expansion. 

SUMMARY 

Expanding Synchronous FIFOs in depth can be very easily 
accomplished as discussed in this paper with minimum 
external logic. As the density, functionality and speed of 
industry standard PALs increases, it will be possible to expand 
these FIFOs to even larger depths without incurring any loss 
in performance. 
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{AUTHOR: BHANU V. R. NANDURI 

COMPANY: INTEGRATED DEVICE TECHNOLOGY 

DATE: 01/24/89 

} 

MODULE X2WENCNTLR; { THIS PAL IS USED TO CONTROL THE 

WRITE OPERATIONS IN A TWO DEEP 
X9 OR X8 FIFO EXPANSION SCHEME ) 

TITLE X2WENCNTLR; 

TYPE MMI 2 0R8; 

INPUTS; 

{ WCLK 
RS 
FFA 
FFB 
WEN 
CO 

WEN_A 
WEN_B 
FF 

OUTPUTS; 

WEN_A 
WEN_B 
AFF 
FF • 

CO 

TERMS; 

CO NOT :» RS AND !WEN AND !WEN_A AND FF AND CO OR 

RS AND ! WEN AND !WEN_B AND IFF AND ICO OR 

RS AND ! WEN AND WEN_A AND WEN_B AND IFF AND ICO OR 

RS AND WEN AND !WEN_B AND ICO OR 

RS AND WEN AND WEN_A AND WEN_B AND ICO OR 

RS AND I WEN AND WEN_A AND WEN_B AND ICO; 

WEN_A NOT:= RS AND I WEN AND WEN_B AND WEN_A AND CO OR 
RS AND I WEN AND !WEN_B AND FF AND ICO OR 
RS AND I WEN AND I WEN_A AND IFF AND CO; 

WEN_B NOT:= RS AND I WEN AND WEN_B AND WEN_A AND ICO OR 
RS AND I WEN AND !WEN_A AND FF AND CO OR 
RS AND I WEN AND !WEN_B AND IFF AND ICO; 

AFF NOT :>= I FFA AND FFB OR 
FFA AND I FFB OR 
I FFA AND IFFB; 

FF NOT := I FFA AND IFFB; 

END; 

END X2WENCNTLR. 


NODE [PIN20] ; {WEN1 TO FIFO A} 

NODE [PIN1 9 ] ; {WEN1 TO FIFO B} 

NODE [PIN1 6 ] ; {ALMOST FULL FLAG FOR THE EXPANSION} 
NODE [PIN15] ; {FULL FLAG FOR THE EXPANSION) 

NODE [PIN22 ] ; {CO IS BIT 0 OF THE TWO BIT COUNTER} 


NODE [PIN1 ] ; } {WCLK INPUT} 

NODE [PIN2 ] ; {SYNCHRONOUS RESET INPUT} 
NODE [PIN3] ; 

NODE[PIN4] ; 

NODE [PIN5 ] ; 

NODE [PIN22 ] ; 

NODE [PIN20] ; 

NODE [PIN1 9 ] ; 

NODE [PIN15] ; 
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{AUTHOR: BHANU V. R. NANDURI 

COMPANY: INTEGRATED DEVICE TECHNOLOGY 

DATE: 01/24/89 

} 

MODULE X2RENCNTLR; { THIS PAL IS USED TO CONTROL THE 


READ OPERATIONS IN A TWO DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 


TITLE X2RENCNTLR; 



TYPE MM I 

20R8; 



INPUTS; 




{ WCLK 

NODE [PIN1 ] ; ; 

) {RCLK INPUT) 


RS 

NODE[PIN2] ; 

{SYNCHRONOUS RESET 

INPUT) 

EFA 

NODE [PIN3 ] ; 



EFB 

NODE[PIN4] ; 



REN 

NODE [PIN5 ] ; 



OEN 

NODE [PIN6] ; 



CO 

NODE [PIN22 ] 



REN_A 

NODE [PIN20] 



REN_B 

NODE [PIN19] 



OEN_A 

NODE [PIN1 8] 



OEN_B 

NODE [PIN17] 



EF 

NODE [PIN15] 



OUTPUTS; 




REN_A 

NODE [PIN20] 

{REN1 TO FIFO A) 


REN_B 

NODE [PIN1 9 ] 

{ REN1 TO FIFO B) 


OEN_A 

NODE [PIN18] 

{ OEN1 TO FIFO A) 


OEN_B 

NODE [PIN1 7 ] 

{ OEN1 TO FIFO B) 


AEF 

NODE [PIN16] 

{ALMOST EMPTY FLAG 

FOR THE EXPANSION) 

EF 

NODE [PIN15] 

{EMPTY FLAG FOR THE 

EXPANSION) 

CO 

NODE [PIN2 2 ] 

• {CO IS BIT 0 OF THE 

TWO BIT COUNTER) 

TERMS; 




CO NOT : 

:= RS AND IREN 

AND IREN A AND EF AND CO OR 


RS AND IREN AND ! REN_B AND IEF AND ICO OR 
RS AND REN AND IRENJ3 AND ICO OR 
RS AND REN AND REN_A AND REN_B AND ICO OR 
RS AND IREN AND REN_A AND REN_B AND ICO; 

REN_A NOT : = RS AND IREN AND REN_B AND REN_A AND CO OR 

RS AND IREN AND !REN_B AND EF AND ICO OR 
RS AND IREN AND ! REN_A AND IEF AND CO; 

REN_B NOT : = RS AND IREN AND REN_B AND REN_A AND ICO OR 
RS AND IREN AND I REN_A AND EF AND CO OR 
RS AND IREN AND I REN_B AND IEF AND ICO; 

OEN_A NOT : = RS AND IOEN AND I OEN_A AND REN_A AND REN_B AND CO OR 
RS AND IOEN AND ! OEN_B AND ! REN_A AND EF AND CO OR 
RS AND IOEN AND OEN_A AND OEN_B AND REN_A AND REN_B AND CO OR 

RS AND IOEN AND OEN A AND OEN B AND IREN A AND EF AND CO; 
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OEN_B NOT : = RS AND !OEN AND ! OEN_B AND REN_A AND REN_B AND ICO OR 
RS AND IOEN AND !OEN_A AND !REN_B AND EF AND ICO OR 
RS AND IOEN AND OEN_A AND OEN_B AND REN_A AND REN_B AND ICO OR 
RS AND IOEN AND OEN_A AND OEN_B AND I REN_B AND EF AND ICO; 

AEF NOT := I EFA AND EFB OR 
EFA AND I EFB OR 
I EFA AND I EFB; 

EF NOT := I EFA AND I EFB; 

END; 

END X2RENCNTLR. 


{AUTHOR: BHANU V. R. NANDURI 

COMPANY: INTEGRATED DEVICE TECHNOLOGY 

DATE: 01/24/89 

} 

MODULE WENCNTLR; { THIS PAL IS USED TO CONTROL THE 

WRITE OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME ) 

TITLE WENCNTLR; 

TYPE MM I 20R8; 


INPUTS; 

{ WCLK 

RS 

FFA 

FFB 

FFC 

FFD 

WEN 

CO 

Cl 

WEN_A 

WEN_B 

WEN_C 

WEN_D 

FF 

OUTPUT S; 

WEN_A 

WEN_B 

WEN_C 

WEN_D 

AFF 

FF 

CO 

Cl 


NODE [PIN1 ] ; } {WCLK INPUT} 

NODE [PIN2 ] ; {SYNCHRONOUS RESET INPUT} 
NODE[PIN3] ; 

NODE [PIN4 ] ; 

NODE [PIN5 ) ; 

NODE [PIN6 ] ; 

NODE [PIN7 ] ; 

NODE [PIN22] ; 

NODE [PIN21 ] ; 

NODE [PIN20] ; 

NODE [PIN1 9 ] ; 

NODE [PIN1 8 ] ; 

NODE [PIN1 7 ] ; 

NODE [PIN15] ; 


NODE [PIN20] ; 
NODE [PIN1 9 ] ; 
NODE [PIN18] ; 
NODE [PIN17] ; 
NODE [PIN16] ; 
NODE [PIN15] ; 
NODE [PIN22 ] ; 
NODE [PIN2 1 ] ; 


{ WEN1 TO FIFO A} 

{ WEN1 TO FIFO B} 

{ WEN1 TO FIFO C} 

{ WEN1 TO FIFO D} 

{ALMOST FULL FLAG FOR THE EXPANSION} 
{FULL FLAG FOR THE EXPANSION) 

{CO IS BIT 0 OF THE TWO BIT COUNTER} 
{Cl IS BIT 1 OF THE TWO BIT COUNTER} 
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TERMS; 

CO NOT := RS AND !WEN AND !WEN_A AND FF AND CO OR 

RS AND ! WEN AND !WEN_C AND FF AND CO OR 

RS AND ! WEN AND !WEN_B AND IFF AND ICO OR 

RS AND I WEN AND !WEN_D AND IFF AND ICO OR 

RS AND WEN AND !WEN_B AND ICO OR 

RS AND WEN AND !WEN_D AND ICO OR 

RS AND WEN AND WEN_A AND WEN_B AND WEN_C AND 
WEN_D AND ICO OR 

RS AND I WEN AND WEN_A AND WEN_B AND WEN_C AND WEN_D AND ICO; 

Cl NOT := RS AND I WEN AND !WEN_B AND FF AND Cl OR 

RS AND I WEN AND !WEN_C AND FF AND I Cl OR 

RS AND I WEN AND !WEN_C AND IFF AND I Cl OR 

RS AND I WEN AND !WEN_D AND IFF AND I Cl OR 

RS AND WEN AND !WEN_C AND I Cl OR 

RS AND WEN AND !WEN_D AND I Cl OR 

RS AND WEN AND WEN_A AND WEN_B AND WEN_C AND 
WEN_D AND I Cl OR 

RS AND I WEN AND WEN_A AND WEN_B AND WEN_C AND WEN_D AND I Cl; 

WEN_A NOT := RS AND I WEN AND WEN_D AND WEN_C AND WEN_B AND WEN_A AND 
CO AND Cl OR 

RS AND I WEN AND !WEN_D AND FF AND ICO AND I Cl OR 

RS AND I WEN AND I WEN_A AND IFF AND CO AND Cl; 

WEN_B NOT := RS AND I WEN AND WEN_D AND WEN_C AND WEN_B AND WEN_A AND 
ICO AND Cl OR 

RS AND I WEN AND !WEN_A AND FF AND CO AND Cl OR 

RS AND I WEN AND !WEN_B AND IFF AND ICO AND Cl; 

WEN_C NOT := RS AND I WEN AND WEN_D AND WEN_c'AND WEN_B AND WEN_A AND 
CO AND I Cl OR 

RS AND I WEN AND !WEN_B AND FF AND ICO AND Cl OR 

RS AND I WEN AND !WEN_C AND IFF AND CO AND I Cl; 

WEN_D NOT := RS AND I WEN AND WEN_D AND WEN_C AND WEN_B AND WEN_A AND 
ICO AND I Cl OR 

RS AND I WEN AND I WEN_C AND FF AND CO AND I Cl OR 

RS AND I WEN AND !WEN_D AND IFF AND ICO AND. I Cl; 

AFF NOT := IFFA AND FFB AND FFC AND FFD OR 
FFA AND I FFB AND FFC AND FFD OR 
FFA AND FFB AND I FFC AND FFD OR 
FFA AND FFB AND FFC AND I FFD OR 
IFFA AND I FFB AND I FFC AND I FFD; 

FF NOT := IFFA AND I FFB AND I FFC AND I FFD; 

END; 

END WENCNTLR. 
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{AUTHOR: BHANU V. R. NANDURI 

COMPANY: INTEGRATED DEVICE TECHNOLOGY 

DATE: 01/24/89 

} 

MODULE RENCNTLR; { THIS PAL IS USED TO CONTROL THE 

READ OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME ) 

TITLE RENCNTLR; 

TYPE MMI 2 0R8; 

INPUTS; 


{WCLK 

RS 

EFA 

EFB 

EFC 

EFD 

REN 

CO 

Cl 

REN_A 

REN_B 

REN_C 

REN_D 

EF 


NODE [PIN1 ] ; } {RCLK INPUT} 

NODE [PIN2 } ; {SYNCHRONOUS RESET INPUT} 
NODE[PIN3] ; 

NODE[PIN4] ; 

NODE [PIN5 ] ; 

NODE [PIN6] ; 

NODE [PIN7 ] ; 

NODE [PIN22 } ; 

NODE [PIN21 } ; 

NODE [PIN20 j ; 

NODE [PIN1 9 ] ; 

NODE [PIN18 J ; 

NODE [PIN1 7 ] ; 

NODE [PIN15} ; 


OUTPUTS; 


REN_A 

REN_B 

REN_C 

REN_D 

AEF 

EF 

CO 

Cl 

TERMS; 


NODE [PIN2 0] ; 
NODE [PIN1 9 J ; 
NODE [PIN18] ; 
NODE [PIN1 7 J ; 
NODE [PIN1 6] ; 
NODE [PIN15] ; 
NODE [PIN22 } ; 
NODE [PIN21 J ; 


{REN1 

TO 

FIFO 

A} 

{ REN1 

TO 

FIFO 

B} 

{ REN1 

TO 

FIFO 

C) 

{REN1 

TO 

FIFO 

D} 


{ALMOST EMPTY FLAG FOR THE EXPANSION} 
{EMPTY FLAG FOR THE EXPANSION} 

{CO IS BIT 0 OF THE TWO BIT COUNTER} 
{Cl IS BIT 1 OF THE TWO BIT COUNTER} 


CO NOT := RS AND IREN AND ! REN_A AND EF AND CO OR 

RS AND IREN AND I REN_C AND EF AND CO OR 

RS AND IREN AND !REN_B AND IEF AND ICO OR 

RS AND IREN AND ! REN_D AND IEF AND ICO OR 

RS AND REN AND !REN_B AND ICO OR 
RS AND REN AND I REN_D AND ICO OR 
RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND ICO OR 

RS AND IREN AND REN A AND REN B AND REN C AND REN_D AND ICO; 
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Cl NOT := RS AND IREN AND ! REN_B AND EF AND Cl OR 

RS AND IREN AND !REN_C AND EF AND ! Cl OR 

RS AND IREN AND I REN_C AND I EF AND !C1 OR 

RS AND IREN AND I REN_D AND IEF AND I Cl OR 

RS AND REN AND !REN_C AND I Cl OR 

RS AND REN AND !REN_D AND I Cl OR 

RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND I Cl OR 

RS AND IREN AND REN_A AND REN_B AND REN_C AND REN_D AND I Cl; 

REN_A NOT := RS AND IREN AND REN_D AND REN_C AND REN_B AND REN_A AND 
CO AND Cl OR 

RS AND IREN AND I REN_D AND EF AND ICO AND I Cl OR 

RS AND IREN AND I REN_A AND IEF AND CO AND Cl; 

REN_B NOT := RS AND IREN AND REN_D AND REN_C AND REN_B AND REN_A AND 
ICO AND Cl OR 

RS AND IREN AND I REN_A AND EF AND CO AND Cl OR 

RS AND IREN AND !REN_B AND IEF AND ICO AND Cl; 

REN_C NOT := RS AND IREN AND REN_D AND REN_C AND REN_B AND REN_A AND 
CO AND I Cl OR 

RS AND IREN AND I REN_B AND EF AND ICO AND Cl OR 

RS AND IREN AND !REN_C AND IEF AND CO AND I Cl; 


REN_D NOT := RS AND IREN AND REN_D AND REN_C AND REN_B AND REN_A AND 
ICO AND I Cl OR 

RS AND IREN AND I REN_C AND EF AND CO AND I Cl OR 
RS AND IREN AND I REN_D AND IEF AND ICO AND I Cl; 

AEF NOT := I EFA AND EFB AND EFC AND EFD OR _ 

EFA AND I EFB AND EFC AND EFD OR 
EFA AND EFB AND I EFC AND EFD OR 
EFA AND EFB AND EFC AND I EFD OR 
I EFA AND I EFB AND I EFC AND I EFD; 

EF NOT := I EFA AND I EFB AND I EFC AND I EFD; 

END; 

END RENCNTLR . 
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{AUTHOR: BHANU V. R. NANDURI 

COMPANY: INTEGRATED DEVICE TECHNOLOGY 

DATE: 01/24/89 

} 

MODULE OENCNTLR; { THIS PAL IS USED TO CONTROL THE 

READ OPERATIONS IN A FOUR DEEP 
X9 OR X8 FIFO EXPANSION SCHEME } 

TITLE OENCNTLR; 

TYPE MM I 2 0R8 ; 

INPUTS; 

{RCLK NODE [PIN1 ] ; } {RCLK INPUT) 

RS NODE [PIN2 ] ; {SYNCHRONOUS RESET INPUT) 

EF NODE [PIN3 ] ; 

GOEN NODE [PIN4 ] ; 

REN_A NODE [PI N5); 

REN_B NODE [PIN6] ; 

REN_C NODE [PIN7 ] ; 

REN_D NODE [PIN8 ] ; 

REN NODE [PIN9 ] ; 

CO NODE [PIN22 ] ; 

Cl NODE [PIN2 1 ] ; 

OEN_A NODE [PIN20] ; 

OEN_B NODE [PIN1 9] ; 

OEN_C NODE [PIN1 8 ] ; 

OEN_D NODE [PIN1 7 J ; 

OUTPUTS; 

CO NODE [PIN22 ] ; {CO IS BIT 0 OF THE TWO BIT COUNTER) 

Cl NODE [PIN2 1 ] ; {Cl IS BIT 1 OF THE TWO BIT COUNTER) 

OEN_A NODE [PIN20] ; {OE TO FIFO A) 

OEN_B NODE[PIN19] ; {OE TO FIFO B) 

OEN_C NODE [PIN18] ; {OE TO FIFO C) 

OEN_D NODE [PIN1 7 ] ; {OE TO FIFO D) 

TERMS; 

CO NOT := RS AND IREN AND ! REN_A AND EF AND CO OR 
RS AND IREN AND !REN_C AND EF AND CO OR 
RS AND IREN AND I REN_B AND IEF AND ICO OR 

RS AND IREN AND I REN_D AND IEF AND ICO OR 

RS AND REN AND I REN_B AND ICO OR 

RS AND REN AND IRENJD AND ICO OR 

RS AND REN AND REN__A AND REN_B AND REN_C AND 
REN_D AND ICO OR 

RS AND IREN AND REN_A AND REN_B AND REN_C AND REN_D AND ICO; 

Cl NOT := RS AND IREN AND I REN_B AND EF AND Cl OR 
RS AND IREN AND !REN_C AND EF AND I Cl OR 
RS AND IREN AND !REN_C AND IEF AND I Cl OR 

RS AND IREN AND I REN_D AND IEF AND I Cl OR 

RS AND REN AND !REN_C AND I Cl OR 

RS AND REN AND !REN_D AND I Cl OR 

RS AND REN AND REN_A AND REN_B AND REN_C AND 
REN_D AND I Cl OR 

RS AND IREN AND REN_A AND REN B AND REN C AND REN_D AND I Cl ; 
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OEN_A NOT := RS AND IGOEN AND !OEN_A AND REN_D AND REN_C AND REN_B AND REN_A AND 
CO AND Cl OR 

RS AND IGOEN AND ! OEN_D AND I REN_A AND EF AND CO AND Cl OR 
RS AND IGOEN AND !OEN_D AND I EF AND CO AND Cl OR 

RS AND IGOEN AND !OEN_A AND I EF AND CO AND Cl OR 

RS AND IGOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
!REN_A AND EF AND CO AND Cl; 

OEN_B NOT := RS AND IGOEN AND !OEN_B AND REN_D AND REN_C AND REN_B AND REN_A AND 
ICO AND Cl OR 

RS AND IGOEN AND !OEN_A AND !REN_B AND EF AND ICO AND Cl OR 
RS AND IGOEN AND !OEN_A AND I EF AND ICO AND Cl OR 

RS AND IGOEN AND I OEN_B AND I EF AND ICO AND Cl OR 

RS AND IGOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
IRENJB AND EF AND ICO AND Cl; 

OEN_C NOT := RS AND IGOEN AND !OEN_C AND REN_D AND REN_C AND REN_B AND- REN_A AND 
CO AND I Cl OR 

RS AND IGOEN AND !OEN_B AND !REN_C AND EF AND CO AND I Cl OR 
RS AND IGOEN AND !OEN_B AND IEF AND CO AND I Cl OR 

RS AND IGOEN AND I OEN_C AND IEF AND CO AND I Cl OR 

RS AND IGOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
I REN_C AND EF AND CO AND I Cl; 

OEN_D NOT ;= RS AND IGOEN AND !OEN_D AND REN_D AND REN_C AND REN_B AND REN_A AND 
ICO AND I Cl OR 

RS AND IGOEN AND I OEN_C AND I REN_D AND EF AND ICO AND I Cl OR 
RS AND IGOEN AND I OEN_C AND IEF AND ICO AND I Cl OR 

RS AND I GOEN AND I OEN_D AND I EF AND I CO AND I Cl OR 

RS AND IGOEN AND OEN_D AND OEN_C AND OEN_B AND OEN_A AND 
!REN_D AND EF AND ICO AND IC1; 

END; 

END OENCNTLR . 
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ABSTRACT 

With the dramatic change of the processing power in the 
microprocessor world, the bottleneck of the system perform- 
ance is shifted to the I/O subsystem. An efficient I/O interface 
should transfer data in a high-speed burst, such that the CPU 
can optimize the performance by accessing the system bus 
without much interruption. The SCSI adapter presented in this 
paper achieves this goal with a low chip-count hardware 
design. A pair of monolithic bidirectional FIFOs are used to 
buffer transferred data between the host bus and the SCSI 
protocol controller. 

INTRODUCTION 

A SCSI host adapter links the system bus and the SCSI 
bus. The adapter board requires a SCSI protocol controller to 
monitor all of the SCSI bus activities. The host adapters can 
be categorized into three architectures, depending on how the 
data is moved from the SCSI bus to the host memory: CPU 
assisted, DMA slave, and bus master. The CPU assisted 
architecture is easy to design and requires low chip counts. Its 
traditional implementation for the single-task system is con- 
sidered a cost-sensitive low performance approach. By 
reducing software overhead and speeding up the system bus 
interface, the performance of this architecture can be highly 
improved, while the design simplicity is still preserved. The 
on-chip state machines of some SCSI protocol controllers 
perform SCSI sequences automatically, thereby reducing 
software overhead. To speed up the interface between a 32- 
bit system bus (which is a growing trend) and an 8-bit SCSI 
controller, a monolithic bidirectional FIFO chip (BiFlFO) pro- 
vides an integrated solution. 

In some general computing systems the system bus arbi- 
tration scheme is widely used either for DMA channel or for 
bus-master I/O subsystems. But for some system designs 
requiring high I/O throughput rate, this complicated scheme 
may not be necessary forthe I/O interface. The CPU-assisted 
SCSI design proposed in this paper can eliminate the com- 
plexity of host bus arbitration and achieve high data through- 
put by using the system CPU. 

This SCSI adapter design is for a 32-bit RISC system bus 
with the NCR53C90A as the protocol controller. With 5 
Mbytes/sec data rate on the SCSI bus and much faster speed 
on the system bus, the IDT7252 BiFlFO (35ns access time) 
provides data buffering in both directions. Two cascaded 1 8- 
to-9 BiFIFOs achieve 36-to-9 bus conversion with a 4K-byte 
deep FIFO in each direction. Besides, the on-chip DMA 


handshaking logic fits directly into the MPU interface side of 
the SCSI controller. Little control logic is required in this 
design, allowing it to be put on the system board as a SCSI 
port. Since the programmable flags of the BiFlFO are avail- 
able in the status register and external flag pins, the CPU can 
regulate the data transfer process by software polling for 
single-task applications, or by hardware interrupt to allow 
background tasks to continue executing. 

SCHEMATIC AND HOST BUS 

The system board used to explain this design concept 
contains a R3000 CPU, cache memory, SRAM main memory, 
EPROM monitor, two serial ports, and a parallel port. A 32-bit 
address bus, a 32-bit data bus and all necessary control 
signals are available on the proprietary host bus for expan- 
sion. This bus is chosen because it's simple and very easy to 
understand. 

The simplified schematic of this SCSI adapter is illustrated 
in Figure 1 . The BiFlFO architecture will be introduced in the 
next section. Hardware considerations are explained in 
Sections 4 and 5, which include an address decoding scheme, 
signal connections and timing issues. This paper also pres- 
ents software algorithms for data transfers in Section 6. 

For the explanations of signal connections, the host bus 
signals are summarized as follows: 

• EA00-EA31 are the address output pins. 

• ED00-ED31 are the data I/O pins. 

• SYSOUT is the main system clock output used for 
synchr onizing data transfers. 

• MRES is th e activ e-low reset output. 

• MREQ and XACK are handshake signals fortiming exter- 
nal data transfers. 

• UINT is the user interrupt input to the R3000. 

• WEN is t he write enable outputs. 

• MEMRD is an active-low memory-read output signal, 
normally used to enable output drivers in the expansion 
system for data read operations. 

• UCS1A is a decoded User Chip Select output. 

All data transfers between the system board and the user 
expans ion b oard a re contro lled by the handshake signals, 
MREQ and XACK. MREQ indicates the beginning of a 
memory request cycle. The detection of an external memory 
transf er must be qua lified by the address present at the time 
of the MREQ signal. X ACK is u sed to indicate that the data 
transfer initiated by the MREQ signal has been completed. 
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THE BIDIRECTIONAL FIFO ARCHITECTURE 

The 7252 BiFI FO is a compact, highly integrated solution to 
simplify data transfers between two processors ora processor 
and a peripheral of different bus bandwidth. A stand-alone 
BiFlFO can handle the data transfer from an 1 8-bit bus to a 9- 
bit bus. Two cascaded devices can transfer data from a 36- 
bit bus to a 9-bit bus or an 1 8-bit bus. It contains one 1 K by 1 8- 
bit FIFO in each direction. The 7252 also includes a data path 
that bypasses both FIFOs. With this direct data path, a 
processor can initialize a peripheral before they transfer data 
via FIFOs. The detailed block diagram is illustrated in 
Figure 2. 

Besides FIFO data transfers, the 1 8-bit Port A is also used 
for BiFlFO initialization and commajnd controls. By controlling 
address lines Ao-i and chip select CSa, users can access six 
resources: the A-to-B FIFO, the B-to-A FIFO, the 9-bit direct 
data bus, the status, command and configuration registers. 
The Motorola-type CPU interface with data strobe (DSa) is 
provided on Port A. 


By writing commands to Port A, users can do many function 
controls which include resetting FIFOs and/or handshake 
circuitry, setting DMA transfer direction, selecting one of two 
status register formats, increasing the read or write pointer of 
Port B, and clearing parity error bits. The status register 
reflects the current status of internal operations such as FIFO 
flags and parity errors. It also duplicates the contents of the 
odd-byte register and indicates if an even number of bytes has 
been written into Port B (valid bit). 

Each FIFO is equipped with four internal flags: Empty, 
Almost Empty, Full, and Almost Full. The offset values of the 
Almost Empty and Almost Full flags are programmable through 
Configuration Registers 0-3. The four external flag pins are 
used to reflect internal flag status with selectable signal polari- 
ties. The selection for external flags is provided by program- 
ming Register 4. Register 5 is used for general control: 
selecting Intel-type or Motorola-type interface for Port B, 
choosing byte orderof an 18-bit word, enabling reread/rewrite 
functions, defining handshake signal polarities and timings, 
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and also determining interlace and expansion modes. Parity 
functions are set by Register 7. Register 6 is reserved for 
future expansion. 

The BiFlFO supports two parity modes at Port B: Check 
and Generate. In the check mode, the parity check circuitry 
monitors data passed through Port B and sets parity error bits 
accordingly. An error while transferring data into Port B sets 
the write parity error bit in the Status. An error while transfer- 
ring data out of Port B sets the read parity error bit in the Status. 
The OR of these two error bits is available as an option for 
output on the FLAGa pin. In the generate mode the generated 
parity bit is placed on the Port B data bus for a data-out oper- 
ation. The generated parity bit is either stored in the B-to-A 
FIFO or bypassed to Port A for a data-in operation. 

The DMA interface is associated with Port B. REQ and 
ACK provide a standard DMA handshake. For the 18-bit to 9- 
bit bus interface, the handshake circuitry generates read and 
write strobes (Rb and Wb) at Port B of a stand-alone BiFlFO. 
When cascading two BiFIFOs for the 36-bit to 9-bit bus inter- 
face, one device is the master and the other one is the slave. 
The handshake circuitry generates read and write strobes on 
the master device. These strobes become inputs on the slave 
device. 

The BiFlFO has an innovative hardware Reread and Rewrite 
capability on Port B side. But, Reread and Rewrite functions 
are also programmable from Port A, where reread and rewrite 
locations are set through the command register. 

The 18-bit to 9-bit BiFlFO comes in two versions. Load 
Reread, Load Rewrite, and Reset are accessible through Port 
A commands on the 7252 48-pin DIP. These functions are 
available either through Port A commands or directly through 
Port B pins on the 72520 52-pin PLCC. 

ADDRESS DECODING AND 
SIGNALCONNECTIONS 

The user chip select UCS1A from the expansion connec- 
tors is chosen for high address bit decoding. The addresses 
used in the SCSI adapter are all uncached and unmapped, 
insuring that the block read operation will never occur. The 
address bits A 0 -A 3 of the SCSI controller are connected to 
EA02-EA05, and the address bits Ao, Ai of the BiFIFOs to 
EA06-EA07. 

, Since the partial-word manipulations are not implemented 
for the SCSI adapter addresses, the address pins EA00 and 
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EA01 are not used. Chi p Select CSa of the 7252s is connected 
to the decoded signal UCS1A. But Chip S elect CS of the 
53C90A is fro m the PA L 16 L8, wh ere UCS1 A is qualified with 
EA07, EA06, MEMRD, and WEN for the bypass operation. 

Since the BiFIFOs provide a bypass path for the system 
bus to directly access the 53C90A registers, Port A of the 
BiFIFOs should be chip-selected together with the 53C90A. 
The 53C90A should not be chip-selected when we are ac- 
cessing the BiFlFO internal resources. In such an arrange- 
ment, the 53C90A will not be interfered with during the 
BiFIFOs’ internal operations. Since Port B and Port A opera- 
tions are totally independent, we can poll the status from the 
Port A side while Port B and the SCSI controller are engaged 
in the data movement via DMA handshaking. 

Besides address decoding, the Motorola type interface with 
R/Wa (read, write control) and DSa (data strobe) controls the 
read/write operations on Port A._To fulfill the setup_and hold 
time requirements between R/Wa and DSa, R/Wa is con- 
nected t o the inverted signal of the memory read control 
MEMRD. To optimize the performance, the assertion of the 
data strobe DSa varies for four cases : writing/reading Port A 
and writing/reading 53C90A registers. 

The clock used to control the handshake signals of the 
7252s comes directly from SYSOUT of the system board. The 
same clock is used throughout the SCSI adapter board for 
clocking the 53C90A and the_PAL 22V10. The 10K pull-up 
resistors are used for Rb and WBto keep signals high during 
the initialization. The default operation mode of the BiFlFO 
requires that. The handshake signals are all generated or 
responded to by the master device of the BiFI FOs. But RB and 
Wb should be fed into the slave device to synchronize the byte 
data transfer. The rer ead/r ewrit e func tions are not used in this 
application, therefore RER and REW are tied high. REQ and 
CLK of the slave device are grounded for noise immunity. 

To simplify the interrupt logic design, the only interrupt 
coming out of this SCSI board is from the 53C90A, whereas 
the FIFO flags of BiFIFOs are polled from the Status Register. 
The read/write signals RD, WR of th£ 53C90A are from the 
PAL 22V10. They are derived from Rb and Wb to fit in both 
DMA t iming a nd the bypass timing. The reset from the system 
board M RES will reset the SCSI controller and the PAL22V10. 
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Figure 2. The BiFlFO Architecture 



NOTES: 

(*) Can be programmed either active high or active low in internal configuration registers. 

(t) Available as a pin on the IDT72510/520. Accessible on all parts through internal registers. 

(tt) Can be programmed through an internal configuration register to be either an input or an output 
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TIMING CONSIDERATIONS 

In timing considerations, the SCSI adapter involves four 
different kinds of interface: (i) the interface of the system 
board to access Port A (ii) the interface of the system board to 
access the 53C90A registers (iii) data transfer via DMA 
handshaking between Port B and the 53C90A (iv) the inter- 
face between the 53C90A and the SCSI bus. With on-chip 
48mA drivers and receivers, the connection between the 
53C90A and the single-ended SCSI bus is straight forward. 

All the timing diagrams from Figure 3 to Figure 8 are based 
on a 25MHz clock. The timing of writing Port A is in Figure 3. 
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The assertion of MREQ with a qualified address starts this 
writing sequence, which lasts for six cycles. Since data out 
from the system board will be available on the Port A bus at the 
third clock cycle, the rising edge of DSa is put on the fift h clock 
cycle to write data into the BiFIFOs. The assertion of XACK 
causes the Port A bus to be tri-stated four clocks later, which 
concludes the whole writing sequence. The state machine 
22V10, which provides XACK and DSa, goes through the tran- 
sitions as State 0 (default state), State 1 , State 2, State 3, and 
back to State 0 again. 


25MHz 
SYSOUT 

EAOO-EA31 

WEA 

MREQ 

XACK 
MEMRD= 

R/WA 

DSA 

ED00-ED31 

STATE 

2726 drw 03 

Figure 3. Timing: Writing Port A of the 7252 
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Figure 4 depicts the timing of reading Port A. Since the 
system bus fetches data three cycles behind the assertion of 
XACK, DSa should be asserted two cycles ahead of data 
fetching to guarantee valid data appearing on the Port A bus. 
The transition of the state machine is State 0, State 4, State 5, 
State 6, State 7, and back to State 0. 

When writing a register of the 53C90A , the state machine 
generates a writecontrol signal WRREG internally, which is 
multiplexed with WB(a s for the DMA handshaking) to provide 
the write control WR90 forthe 53C90A. As shown in Figure 5, 
once the bypass mode of the BiFlFO is decoded, the assertion 
of DSa will cause Port A data to appear on the Port B bus. The 
delayed ve rsion of the DSa signal will appear on Wb. The 
assertion of XACK terminates Port A data four clocks later, 
whereas the deassertion of DSa terminates Port B data within 


one clock cycle. The best time for the 53C90A to fetch data 
from the Port B bus should be on the rising edge of the 5th 
clock. The state machine transitions for this 6-cycle writing 
sequence covers: State 0, State 8, State 9, State 10, State 1 1 
and State 0. 

Figure 6 shows the timing for the readi ng of a reg ister from 
the 53C90A. The read register control REREG generated 
internally by the state machine is used to r e ad out a register 
value from the 53C90A. Just like WRREG, RDREG is multi- 
plexed with Rb (as for the DMA handshaking) to provide the 
rea d cont rol for the 53C90A MPU interface. The assertion of 
DSa and RDREG right behind the address decoding cycle, 
ensures the data from the 53C90 Ato app earon the Port A bus 
as fast as it can. The assertion of XACK at the 2nd clock cycle 
positions the data fetching of the system bus at the 5th cycle. 
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Figure 5. Timing: Writing a Register of the 53C90A 
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The state machine transitions go through the sequence: State 
0, State 1 2, State 1 3, State 14, State 15, and State 0. The state 
transition diagram is drawn in Figure 9 which summarizes 
these four sequences. 

The DMA handshake timings between the 7252s and the 
53C90A are shown in Figure 7 and Figure 8. DREQ from the 
53C90A is respon ded to by the_master BiFlFO with the 
assertion of DACK together with Wb or Rb. The number of 
clo ck cycl esbetweenthedetection of DREQ andthe assertion 
of DACK can be programmed as 2 to 5 cycles through 


Configuratio n Regi ster 5. Wb or Rb always follows the 
assertion of DACK, lasts for 1 or 2 cycles (programmable 
thro ugh Co nfiguration Register 5), and is deasserted together 
with DACK. Whenever DACK goes back to a high state, the 
53C90A may start another handshake cycle by asserting 
request signal DREQ again. For the case where the periph- 
eral controller timing is much slower than the clock rate, the 
BiFlFO allows the user to slow down the clock by dividing the 
external clock by two (also programmable through Configura- 
tion Register 5). 
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Figure 6. Timing: Reading a Register of the 53C90A 



Figure 7. Timing: DMA Write Between the 7252 and the 53C90A 
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25MHz 

SYSOUT 

DREQ 

DACK 

RB.RD90 

DB7-0 



Figure 8. Timing: DMA Read Between the 7252 and the 53C90A 



Figure 9. State Transition Diagram of the SCSI Adapter 
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SOFTWARE ALGORITHMS FOR DATA 
TRANSFERS 

The SCSI bus protocol can be divided into the following 
phases: Bus Free, Arbitration, Selection, Reselection, Com- 
mand, Data In, Data Out, Status, Message In, and Message 
Out. Command, Status, and Message phases all belong to 
small-block data transfers. Data In and Data Out phases will 
involve large-block data transfer. 

Small-Block Data Transfers 

Let’s assume the SCSI adapter is the single initiator in a 
SCSI bus. To initiate a SCSI action, the CPU has to program 
several registers of the 53C90A. Afterwards, the 16-byte 
FIFO of the 53C90A should be filled with a Command Descrip- 
tion Block (CDB). The CPU can then issue a command to the 
53C90A to start the sequence, which includes Arbitration, 
Selection, and Command phases. In this process, the CPU 
monitors all the activities directly on the 53C90A, and by- 
passes the BiFIFOs. If the target asserts Status phase, the 
CPU should bring in the Status and Message bytes. As with 
the previous process, the SCSI adapter handles these phases 
bypassing the BiFIFOs. 

Large-Block Data Transfers 

Both Data In and Data Out phases require data buffering 
between the SCSI controller and the system bus. The SCSI 
driver should regulate the data flow from the system bus to 
Port A by monitoring A-to-B FIFO flags. 

Figure 1 0 shows pseudo codes for the SCSI driver during 
the Data Out phase. The total number of bytes to be trans- 
ferred is defined by data_size . Since the size of A-to-B FIFOs 
(including master and slave devices) is 4K bytes, we need to 
divide the data into 4K-byte blocks. The residual block has to 


be handled differently. The driver always transfers data in a 
32-bit full word: however the last byte may not hit the word 
boundary. The driver will put dummy bytes for the last word 
and send it to the A-to-B FIFOs. But the 53C90A can only take 
the amount specified in data_size. The driver can distinguish 
the cases with 0,1 ,2, or3 bytes left behind the last full word and 
respond accordingly. 

The BiFlFO initializations for Data Out phase include 
"Reset A-to-B FIFO”, “Set A-to-B DMA direction”, and “Pro- 
gram A-to-B Almost Empty Flag (AEF) offset value”. The AEF 
offset value should be set according to the data transfer rate 
difference between Port A and Port B. The driver transfers 
data by polling the Status Register of the BiFIFOs, and 
sending 4K-byte blocks of data when the BiFIFOs are almost 
empty. Once the number of words in the A-to-B FIFO is 
decreased to the offset value again, the driver sends out the 
next block. This procedure is repeated until all the 4K-byte 
blocks are sent out. 

To deal with the residual block, we have to re-program the 
AEF offset value to 1 , and send the remaining data with the last 
word possibly containing some dummy bytes. If the last word 
is a whole word, the transfer is done when both A-to-B FIFOs 
are empty. If the last word contains only one useful byte, the 
transfer is done when there are three dummy bytes left in A- 
to-B FIFOs — one in the slave device, two in the master 
device. This condition can be detected by the driver when the 
slave device stays in the Almost Empty state for several 
cycles. For the two-byte case, the transfer is done when the 
A-to-B FIFO of the slave device is empty. If there are three 
useful bytes contained in the last word, the transfer is done 
when the driver senses the following condition existed for 
several cycles: the slave device is empty and the master 
device is almost empty. 


dataout_phase(data_size) 

{ 

no_of_4Kblks = data_size / 4096; 
residual = data_size mod 4096; 
no_of_words = residual /4; 
no_of_bytes = residual mod 4; 

Issue "Reset A-to-B FIFO” command to 7252s; 

Issue “Set A-to-B DMA direction” to 7252s; 

Program AEF offset value of A-to-B FIFOs; 

Load count registers of the 53C90A; 

Issue flush command to flush the FIFO of 
the 53C90A; 

Issue DMA transfer command to the 53C90A; 

Loop 1 to no_of_4Kblks 
{ 

While (Master 7252 is almost empty) 

{ , 

Write 1 K words into Port A; 

} 

} 

Program AEF offset value of A-to-B FIFOs 
to “1”; 

Figure 10. SCSI Driver 


Write no_of_words words into Port A; 

Switch (no_of_bytes) 

{ 

case 0: 

While (both 7252s are empty); 

Done; 
case 1: 

Loop several times 

{ 

While (Slave is almost empty); 

} 

Done; 
case 2: 

While (Slave 7252 is empty); 

Done; 
case 3: 

Loop several times 

{ 

While (Slave 7252 is empty and 
Master is almost empty); 

} 

Done; 

} 

} 

Code for the Data Out Phase 
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For the Data In phase, the driver knows the size of the data 
returned from the command type and the allocation length. 
The procedures that a driver takes for a Data In phase is 
explained with the pseudo codes in Figure 11. As in the Data 
Out phase, we divide the whole data size into several 4K-byte 
blocks and a residual block. The BiFlFO initializations include 
“Reset B-to-A FIFO”, “Set B-to-A DMA direction", and "Pro- 
gram B-to-A Almost Full Flag (AFF) offset value”. The driver 
polls the Status Registers of the BiFIFOs until it sees AFF 
being asserted on the master BiFlFO. At this time, the driver 
starts transferring 1 K words from Port A to the destination 
buffer. This procedure is repeated until all the 4K-byte blocks 
are read in. 

To handle the residual block, the AEF of the B-to-A FIFOs 
is set to no_of_words, which is the number of the full word. 
When AEF of the master BiFlFO is not set, the drivercan take 
no_of_words words out from Port A. The last partial word is 
handled as follows: (i) If there is one byte left, this byte is in the 
Odd-byte register of the slave device, which can be read out 
through the Status Register, (ii) If there are two bytes left, the 
driver should read B-to-A FIFOs again to get these bytes from 
the slave device, (iii) For the three-byte case, the first two 
bytes stay in the B-to-A FIFO of the slave device, the last byte 
should be fetched from the Status Register of the master 
device. 


datain_phase(data_size) 

{ 

no_of_4Kblks = data_size / 4096; 
residual = data_size mod 4096; 
no_of_words = residual /4; 
no_of_bytes = residual mod 4; 

Issue “Reset B-to-A FIFO” command to 7252s; 
Issue “Set B-to-A DMA direction” to 7252s; 
Program AFF offset value of B-to-A FIFOs; 

Load count registers of the 53C90A; 

Issue flush command to flush the FIFO of 
the 53C90A; 

Issue DMA transfer command to the 53C90A; 

Loop 1 to no_of_4Kblks 
{ 

While (Master 7252 is almost full) 

{ 

Read 1 K words from Port A; 

} 

} 

Set AEF offset value of the B-to-A FIFOs 
= no_of_words; 


DISCUSSIONS 

SCSI is recognized as an excellent approach to intercon- 
necting small computers and intelligent peripherals. The 
booming SCSI market dramatically increases available SCSI 
peripherals. A SCSI port is becoming a must for mid-range to 
high-performance computers and workstations. Traditional 
SCSI adapter designs occupy a backplane slot. This paper 
introduced a new design example with the IDT7252 BiFlFO, 
which may allow the whole SCSI interface to be put on the 
system board. With 2K-byte FIFOs in each direction, inte- 
grated bus-conversion, and DMA handshaking logic all in one 
part, the BiFlFO greatly simplifies the SCSI adapter design 
and increases the system throughput. Only five parts are used 
in this design — two BiFIFOs, one SCSI controller, and two 
PALs. 

This design example allows only one interrupt to the system 
board from the SCSI controller. During the Data In and Data 
Out phases, the system processor has to poll FIFO flags in 
order to regulate the data loading/unloading rate. If the 
system requirements need to free the processor for the multi- 
task application, the FIFO flag pins can be used to generate 
hardware interrupts. Additionally, the programmable offset of 
the Almost Empty/Full flags allows this design to fit into 
different systems without the cost that is associated with 
changing the buffer size. 


While (Master 7252 is not almost empty) 

{ 

Read no_of_words words from Port A; 

} 

Switch (no_of_bytes) 

{ 

case 0: 

Done; 
case 1: 

Read the last byte from the Status 
Register of the Slave device; 

Done; 
case 2: 

Read B-to-A FIFOs once to get the last 
two bytes from the Slave; 

Done; 
case 3: 

Read B-to-A FIFOs once to get the 
first two bytes from the Slave; 

Read the last byte from the Status 
Register of the Master; 

Done; 
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Figure 11. SCSI Driver Pseudo Code for the Data in Phase 
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ThelDT72021/31/41 are high-speed, low-power, dual-port 
memory devices known as FLAGGED FIFOs. The FLAGGED 
FIFOs offer the basic features of IDT’s industry standard 
FIFOs ( I DT720 1/02/03/04) while providing two new flags and 
the output control (OE). The focus of this tech note is to 
describe how the output control (OE) works. Figure 1 is a 
simplified block diagramof the Flagged FIFOs: IDT72021/31/ 
41. 

As Figure 1 shows, the three-state output buffer is con- 
trolled by the internal read signal and the external output 
control (OE). A read cycle is initiated on the falling edge of the 


Read Enable signal (R) provided the Empty flag (EF) is not set. 
After the access time (Ta), data appears on the Qo-8 lines 
when the output control OE is low. While the read signal (R) is 
low, the same data can be read repeatedly on the Oo-8 lines 
under control of the output control signal (OE). This advantage 
enables the reading of the same FIFO location without ad- 
vancing the internal read pointer. After Read Enable (R) goes 
high, the data outputs (Qo-8) will return to a high impedance 
condition independent of the output control (OE). 

Table 1 illustrates the state_of the Oo-8 lines dependent on 
the empty flag, read control (R) and the output control. 


DO-8 
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Figure 2. Read Cycle Controlled by CE and R 
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Table 1. Read Truth Table 
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FIFOs are First-In/First-Out buffers that act as elastic buffers be- 
tween two synchronous or asynchronous systems. The IDT7201 
(512 x 9), IDT7202 (IK x 9), IDT7203 (2K x 9) and IDT7204 (4K x 9) 
are high-speed FIFOs that can operate at frequencies greater than 
20MHz. Here are a few tips on designing with these FIFOs. 

A generic block diagram of the FIFOs is shown in Figure 1 . After 
power up, the FIFO must be reset. The reset operation requires that 
the read and write lines be high for a time tRPW or twPW (the read or 
write pulse width minimums) before the rising edge of RS, and to 
be high for a time tRSR after the rising edge of RS. These operating 
conditions are shown in Figure 2Jt is important to observe the 
stipulated requirements on R and W during reset because they in- 
crement the read and write pointers and both edges of the read and 
write also affect the empty and full counters. The Full and Empty 
Flag counters have to be appropriately set after a reset operation. 

The read and write pointers are high-speed counters that are in- 
cremented on every rising edge of read and write lines. These lines 
must be noise-free as in other high-speed counters like F161s and 
AS161s. This poses a common interface issue that users often en- 
counter. False clocks can be caused by transmission line effects or 
crosstalk. Some of the symptoms of false clocking are flags as- 
serted when they should not be, missing data or scrambled data 
order. 

The Read or Write signals may be generated by a part that is 
physically placed far away from the FIFO on a PC board. This im- 
plies a propagation delay to and from the driver to the receiver that 
is greater than the rise and fall time of the driver. This causes reflec- 
tions on the line. Also the driver that has a low impedance on the 
high-to-low transition causes an impedance mismatch. The mis- 
match is apparent with an F-type device or a Schottky-TTL device 
as their high-to-low impedance is fairly small (typically under 
15 Ohms for F-type or FCT and under 10 Ohms for Schottky-TTL). 


This translates to a signal that eventually settles near zero volts but, 
in the interim, has a “damping” effect; it may go through a -2.0 volt 
to +1.5 volt to -1.0 volt to + .7 volt to zero volts. This is shown in 
Figure 3. The FIFO devices can handle a negative voltage level of 
1 .5V for less than 1 0ns. If a positive 1 . 1 voltage level persists for a 
pulse width greater than 5ns, the corresponding read or write point- 
er may increment. Data is either written or read twice, or garbage is 
written to or read from one or more locations. This can cause the 
FIFO to be “out of sync” where the read or write (or both pointers) 
are at wrong locations. This problem is solved by keeping the parts 
creating the R and W signal as close to the FIFO as possible. If 
FAST™ or Schottky devices are used, and if ringing occurs, add a 
series resistor of 20 to 50 Ohms so the impedance of the driver in 
the high-to-low transition, plus the series resistor, approximately 
equal the line impedance. 

Read (R) and Write (W) should be high if read and write opera- 
tions are not occurring. Crosstalk causes noise on the read and 
write lines that may be 1.1 volts or greater for more than 5ns. How- 
ever, if read and write are high and noise appears on the line, the 
FIFO is more noise immune (as Voh is higher on the driver when a 
CMOS device in being driven and the Vcc noise margin is greater 
than the ground noise margin). During a long clock low time of 
150ns, for a clock cycle of 200ns, a spurious read or write can oc- 
curdue to noise. If the system can handle it, a better recommended 
timing is a clock low time of 50ns and a clock high time of 150ns, 
giving better noise immunity. 

Unused data inputs should be tied to ground or Vcc. In the 
standalone mode or width expansion mode, XI must be grounded 
and FL/RT should be tied HIGH, given the retransmit feature is un- 
used. Good board design techniques must be practiced and a 
ground plane or power distribution element are highly recom- 
mended. Decoupling capacitors of O.ljjf disk capacitors should be 
used to decouple Vcc and ground. 


FAST Is a trademark of Fairchild Semiconductor Co. 
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The IDT7201, IDT7202, IDT7203 and IDT7204 (512 x 9, IK x 9, 
2K x 9 and 4K x 9) FIFOs have only four control lines: Read, Write, 
Reset, Retransmit. The focus of this tech note is the relation of the 
Read and Write lines to the FIFO’s empty and full conditions. 

These high-speed FIFOs can perform asynchronous and simul- 
taneous read and write operations. Read and Write assert and 
deassert the Empty Flag and Full Flag. Therefore, special condi- 
tions exist when a full FIFO continues to be written to and a read 
operation takes place. Also, special timings occur when an empty 
FIFO continues to be read to and a write operation takes place. 
These operations are called the FIFO boundary conditions. 

Read and Write increment the read and write pointers on their 
respective rising clock edges. The read and write pointers affect 
the Empty Flag and Full Flag counters. The Empty Flag timings are 
shown in Figure 1. When the FIFO has only one word in it, the fall- 
ing edge of the Read causes the Empty Flag (EF) to be asserted. 
After the clock cycle is completed (Read goes high again), EF will 
remain asserted and the ^internal read counter is not affected by 
subsequent read cycles. EF is deasserted by the next rising edge 
of Write, after which another read pulse can be applied to do a read 
operation. In asynchronous systems, read and write operations 
take place at any time; EF is set by one signal and deasserted by 
another asynchronous signal. 

When Read is being clocked on an empty FIFO, the outputs will 
be in high-impedance. If a write operation is performed during 
asynchronous read cycles, a possible violation of the read pulse 
width minimum can occur, as shown in Figure 2. EF is deasserted, 
but there is an insufficient read pulse minimum width. To prevent 
the minimum read pulse width violation, initiate a read operation 
only after EF is high, or guarantee a long enough read pulse width 
minimum time. A violation of the timing causes an internal glitch on 
the FIFO Read which can cause the read pointer to be “out of 
sync.” Then the data inside the FIFO may be scrambled or may be 


garbage. The Empty Flag and Full Flag counters may also be up- 
set by the internal glitch, which upsets FIFO memory usage. The 
only way to recover from this violation is to do a master reset. 

A similar situation arises at the full FIFO boundary condition. 
When the FIFO is one word from being full, the falling edge of Write 
causes the Full Flag (FF) to be asserted. After the write cycle is 
completed (Write goes high again), FF will remain asserted and 
the internal_write counter is not affected by subsequent write cy- 
cles. The FF flag is deasserted by the next rising edge of the Read, 
as shown in Figure 3, after which another write pulse can be ap- 
plied to do a write operation. 

When the FIFO is full and Write is being clocked, data sent to the 
FIFO will be ignored and the write pointer will not increment. Here, 
as in the earlier case, if these write cycles are asynchronous during 
a read operation, a possible violation of the write pulse width mini- 
mum can occur, as shown in Figure 4. Here, FF is deasserted but a 
sufficient write pulse minimum width is not_met. To prevent the 
problem, initiate a write operation only after FF is high, or guaran- 
tee a long enough write pulse width minimum time. A violation of 
the timing causes an internal glitch on the FIFO write line. This can 
cause the write pointers to be "out of sync” where the data inside 
the FIFO may be scrambled or may be garbage. The Empty Flag 
and Full Flag counters may also be upset by the internal glitch. 
Again, the only way to recover from this condition is to do a master 
reset. 

In summary, these FIFOs are designed to transfer only valid 
data from input to output. To ensure that valid data is written into 
and read from, empty and full FIFOs handshake through the flag 
mechanism. When there is no output data available, the reading 
side must wait until the end of a write. In a full FI FO, the writing side 
must wait for the reading side to create an “empty” location. Incom- 
plete read and write cycles can not only invalidate data, but can 
cause the pointers to be out of synchronization, requiring a master 
reset to renew data transfer. 


READ 


WRITE 


EMPTY FLAG 



Figure 1. Empty Flag from Last Read to First Write 
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This read pulse is ignored by the FIFO 


INTERNAL READ' 1 ' 



Figure 2. Violation of t RPW During Boundary Conditions 


1. Pulse within the FIFO used to clock the read pointer and the Empty and Full Flag counters. 

2. If 1 1 < t R pw (minimum read pulse width low) , then the read pointer, Empty Flag and Full Flag counters may be out of sync. See Figure 1 5 of IDT7201 /2SA 
data sheet. 


R (Internal) 



EF (Internal) 


This write pulse is ignored by the FIFO 
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WRITE 


REW15 


FOLTFLAG 


INTERNAL WRITE 




Note: 

1 . Pulse within the FIFO used to clock the write pointer and the Empty and Full Flag counters. 

2. If ti < t wpw(minimum write pulse width low) , then the write pointer. Empty Flag and Full Flag counters may be out of sync. See Figure 1 6 of IDT7201 /2SA 
data sheet. 
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by Suneel Rajpal and Frank Schapfel 


The IDT7201, IDT7202, IDT7203 and IDT7204 are high-speed 
512 x 9, 1 K x 9, 2K x 9 and 4K x 9 FIFOs, respectively, that can be 
cascaded to form even deeper FIFOs. This tech note explains how 
these FIFOs are cascaded. The principles mentioned here also ap- 
ply to the IDT7M203, 1DT7M204, IDT7M205 and IDT7M206 high- 
speed 2K x 9, 4K x 9, 8K x 9 and 16K x9cascadable FIFO modules, 
respectively. 

A cascaded FI FO configuration of512x9FIFOsis shown in Fig- 
ure 1. The FL pin (First Load) of the first FIFO to be loaded after a 
reset is tied to ground. The other FIFOs have their FL pin tied to 
VCC- After a reset operation, the first 512 writes occur in the first 
FIFO. During these write operations, the XO (Expansion Out) and 
XI (Expansion In) lines are high.^n the 512th write, a pulse is cre- 
ated on the XO line following the W line. The pulse informs the sec- 
ond FIFO that it is going to receive the next word. It also informs the 
first FIFO that its write pointer will no longer increment due to an 
internal evaluation_of the XO line. The XO line of the first FIFO is 
connected to the XI line ofthe second FIFO. The XO of the second 
FIFO is connected to the XI of_the third, and so on. The XO of the 
last FIFO is connected to the XI ofthe first FIFO. Atypical XO op- 
eration of 2048 writes after a reset is shown in Figure 2. 

The same procedure holds true for read operations. During the 
512th read operation after a reset, another pulse will be created on 
the XO line following the Read line. This pulse will inform the sec- 
ond FIFO that it will be read from on the next cycle (provided it isn’t 
empty). Also the first FIFO’s read_pointer will not increment until it 
receives a second pulse on its XI line. 

Figure 3 shows the XO and Xlrelationship to read and write. The 

XO pulses are transferred to the XI ofthe next level of FIFO. The first 
pulse transfers write pointer control and the second transfers read 
pointer control. There is an important advantage to this method ex- 
pansion. A word written to the FIFO after a master reset is immedi- 
ately available at the FIFO output. A read cycle can be initiated as 
soon as EF is unasserted. This is called zero fall-through time. Ear- 
lier shift register-based FIFOs have a fall-through time in the nsec 
range. 

To take full advantage of this unique expansion feature^some 
design precautions must be observed. Since a pulse on XI acti- 
vates read or write operations of the FIFO, they must be relatively 
free from cross-talk noise. A long trace from the XO of the last FIFO 
to the XI ofthefirst FIFO isapotential source of cross-talk noise.To 


prevent noise spikes from altering the XT input on this and other XO 
to XI interconnects, a small capacitor in the 22pF to 47pF range 
should be inserted between the XI inputs and ground. 

Another important point is how to handle flags in the expansion 
mode. To create the composite Full Flag, tie the four individual 
FIFO Full Flags to an OR gate. The composite Empty Flag is cre- 
ated similarly. This additional logic is shown in Figure 1. 

To create intermediate flags using the individual Full and Empty 
flags is more tricky, but can be done. For example, an attempt to 
create a composite Half-Full Flag is described here. Let us define 
Flag fl as when any two FIFOs are full and at least one other FIFO is 
not empty. Boolean Equation for fl: 

fl = FF1.FF2(EF3+EF4) + 

FF2.FF3(EF1 + EF4) + 

FF3.FF4(EF1 + EF2) + 

FF4.FF1(EF2 + EF3) 

FFi = Full Flag of FIFOi 

EFi = Empty Flag of FIFOi 

In one extreme case, fl is asserted when there is 1.5K-1 words 
in the FIFO array. The first two FIFOs are full, with 512 words in 
each, and the third FIFO has 51 1 words. Another extreme case is 
when two FIFOs are full and the third FIFO has only one word. 
Therefore, Flag fl is only a range of words where the half-full condi- 
tion exists, from 1 K + 1 to 1 .5K- 1 words in the array. It may not be 
used as a half-full indicator, because the FIFO array may be almost 
3/4 full before Flag fl is asserted. 

As shown in Figure 4, an empty FIFO array has a word written to 
it and then read from it. Then, 1.5K-1 words are written to the FIFO 
array. The write pointer is on the last word ofthe third FIFO. Only at 
this time is Flag fl asserted, while the FIFO array has 1.5K-1 words 
in it. Intermediate flags like fl, generated from Boolean Equations, 
can only provide a range of values when f 1 is to be asserted. A pre- 
cise position for fl cannot be determined. If Boolean Equations are 
used to generate intermediate flags, consider all the different loca- 
tions of the read and write pointers which may assert or deassert at 
a particular condition. 
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Figure 1. Four Cascaded 512 x 9 FIFOs 


NOTE: 

Read, Write and Reset controls go to all four FIFOs, 
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Figure 2. The XO/XI Timing Pulse for 2048 Writes and Zero Reads 


NOTE: 

Read line is assumed to be HIGH in this example. 
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Figure 3. The XO and XI Pulse Timings 


NOTES: 

1. Pulse 1 is created by the 512th write pulse; it is a delayed write pulse. 

2. Pulse 2 is created by the 512th read pulse. 

3. Pulse 3 from FIFO 2 is created by the 1024th write pulse. 

4. Pulse 4 is created by the 1024th read pulse. 

5. XO (FIFO 3) and XO (FIFO 4) are not shown, but they follow the same pattern. 

6. XO (FIFO 4) will be created by the 2048th write pulse and later by the 2048th read pulse, thereby transferring pointer control back to FIFO 1. 





#1 



Figure 4. The Behavior of the fl Flag for Different Cases 


Case 1 : In the cascaded FIFO arrangement, the write pointer has just writ- 
ten to FIFO #3 and the flag defined by the fl equation would be asserted at 
the half-full point. 


Case 2; The FIFO array is half-full at arrow at Note 1 , but fl will not be as- 
serted until the last write into FIFO #3 or until the FIFO array is almost 3/4 full 
or at arrow 2. 
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By David C. Wyland 


INTRODUCTION 

Dual-port RAMs allow two independent devices to have simulta- 
neous read and write access to the same memory. This allows the 
two devices to communicate with each other by passing data 
through the common memory. These devices might be a CPU and 
a disc controller or two CPUs working on different but related tasks. 
The dual-port memory approach is useful and popular because it 


DUAL-PORT RAMS: SIMULTANEOUS ACCESS 

A dual-port memory has two sets of address, data and read / 
write control signals, each of which access the same set of memory 
cells. This is shown in Figure 1. Each set of memory controls can 
independently and simultaneously access any word in the mem- 
ory including the case where both sides are accessing the same 


allows the same memory to be used for both working storage and 
communication by both devices and avoids the need for any spe- 
cial data communication hardware between the devices. The latest 
development in dual-port RAMs has been the appearance of high 
speed dual-port RAM chips. These chips allow high speed access 
by both devices with the minimum amount of interference and de- 
lay. Integrated Device Technology offers a family of these devices 
as shown in Table 1. 


memory location at the same time. Up to this time, there have been 
very few true dual-port memories available. Memories have a sin- 
gle set of controls for address, data and read/write logic and are 
single-port RAMs. If you wanted a dual-port RAM function, you had 
to design special logic to make the single-port RAM simulate a 
dual-port RAM in operation. 





Support Logic 


Width 

Size 

Part 

Interrupt 

Busy Logic 

Semaphore 

Comments 




MASTER 

SLAVE 



IK 

IDT7130 

X 

X 





ICJT7140 

X 


X 





IDT7132 


X 






IDT7142 



mm 



X8 

2K 

IDT71321 

X 

X 



52-pin 



IDT71421 

X 


X 


52-pin 



IDT71322 




X 



4K 

IDT7134 







IDT71342 




X 

52-pin 

X16 

2K 

IDT7133 


X 




IDT7143 



X 




Table 1. Dual-Port RAMs Available from Integrated Device Technology 


DUAL-PORT MEMORY 



Figure 1. Dual-Port Memory Block Diagram 
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Direct Memory Access (DMA) as a Dual-Port beginning. It is known under the name Direct Memory Access, or 

Memorv Simulation DMA. ,n the DMA a Single memory is shared between the 

The concept of using a conventional memory to simulate a dual- ancl one or more ^ devices as shown in Figure 2. 

port RAM has been common in computer systems almost from the 



Figure 2. DMA Memory System Block Diagram 


Each device wishing to use memory submits a request to the 
arbitration logic. The arbitration logic responds by connecting the 
memory address, data and control lines to one of the requesters 
and tells any other requesting devices to wait by issuing a busy sig- 
nal. The busy signal causes the memory access logic in the device 
to wait until busy has gone away before performing a memory 
transfer. 

DMA Limitations: Waiting for the Bus 

In a computer system with DMA, the CPU must stop and wait 
while an I/O device is doing DMA transfers to memory. This works 
well in typical systems where the I/O devices are transferring data 
only a small percentage of the time and the impact on CPU proc- 
essing time is minimal. These assumptions do not hold where you 
have two CPUs trying to use the same memory. In this case, one 
CPU must wait while the other uses the memory. As a result, the 
average speed of the CPUs will typically be cut in half. 

There are two solutions to this problem: 1 ) You can provide local 
memory for both CPUs and limit use of the common memory to 


CPU/CPU communication only, in an attempt to reduce the time 
impact of DMA waiting, or 2) you can provide true hardware dual- 
port memory between the CPUs and all simultaneous high-speed 
access by both CPUs to the same memory without waiting. The 
introduction of high-speed dual-port RAM chips now makes the 
second option practical. 

Dual-Port RAM Chips: How They Work 

A true dual-port memory allows independent and simultaneous 
access of the same memory cells by both devices. This means two 
complete and independent sets of address, data and read/write 
logic and memory cells that are capable of being read and written 
by two different sources. An example of the dual-port memory cell 
is shown in Figure 3. In this cell both the left and right hand select 
lines can independently and simultaneously select the cell for read 
out. In addition, either side can write data into the cell independent 
of the other side. The only problem would be when both sides try to 
write into the same cell at the same time. We will discuss this in a 
moment. 


L SELECT 
(DECODED 
ADDRESS) 

L WRITE 



R SELECT 

(DECODED 

ADDRESS) 

R WRITE 
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DUAL-PORT RAM CONTROL LOGIC 

Dual-port RAM chips include control logic to solve three com- 
mon application problems: signaling between processors, timing 
interactions when both are using the same location and hardware 
support for temporary assignment (called allocation) of a block of 
memory to one side only. 

Interrupt Logic For Signaling 

A common problem in dual-processor systems is signaling be- 
tween the processors. For example, processor A needs to signal 
processor B to request a task to be performed, as defined by data in 
the common memory. When processor B has completed the task, 
it needs to signal processor A that the task is done. Note that the 
signaling must occur in both directions. A common form of signal- 
ing is for one processor to cause an interrupt on the other proces- 


sor. This allows the receiving processor to be informed of a com- 
munication without having to constantly check for it. 

Hardware support for this signaling function is provided by inter- 
rupt logic, available on certain IDT dual-port RAM chips. A block 
diagram of this logic is shown in Figure 4. In these chips, the top 
two addresses of the memory chip also serve as interrupt genera- 
tors for each of the ports. If the left side CPU writes into the even 
address of this pair (3FF in a IK RAM) an interrupt latch is set and 
the interrupt line to the right hand port is activated. This interrupt 
latch is cleared when the right hand CPU reads from the even ad- 
dress. A similar set of logic is provided to allow the right hand CPU 
to interrupt the left hand one. This logic is associated with the odd 
address of the pair (3FE in a IK memory). Providing this logic on 
chip saves the system designer from having to design in extra logic 
to allow one CPU to interrupt the other. 



Busy Logic Solves Interaction Problems 

A problem can occur with dual-port memories when both ports 
attempt to access the same address at the same time. There are 
two significant cases: when one port is trying to read the same data 
that the other port is writing and when both ports attempt to write to 
the same word at the same time. If one port is reading while the 
other port is writing, the data on the read side will be changing dur- 
ing the read and a read error can be caused. If both ports attempt to 
write at the same time, the memory cell is being driven by both 
sides and the result can be a random combination of both data 
words rather than the data word from one side or the other. Busy 
logic solves this problem by detecting when both sides are using 
the same location at the same time and causing one side to wait 
until the other side is done. 

Note that although one or the other processor may have to wait 
occasionally, the throughput loss is minimal, typically less than 
0.1 %. This is because the probability of both processors using the 
same location atthe same time is small. For example, iftherearea 
thousand words in memory with a relatively uniform and random 


access of these locations by either side, the probability of a given 
location being accessed by one side is of the order of one part of a 
thousand. The probability of both sides accessing the same loca- 
tion at the same time is, therefore, of the order of one part in a mil- 
lion. As a result, the average throughput of the system is reduced 
by only one part per million due to dual-port RAM access conten- 
tion (again, assuming uniform random address access by both 
sides). 

Busy Logic Design 

Busy logic is called hardware address arbitration logic because 
it consists of hardware that decides which side will receive a busy 
signal if the addresses are equal. It consists of common address 
detection logic and a cross coupled arbitration latch. A logic dia- 
gram of the type of busy logic used in the IDT dual-port RAM chips 
is shown in Figure 5. The purpose of this logic is to provide a busy 
signal for the address that arrived last, to inhibit writing to the busy 
port and to make a decision in favor of one side or the other when 
both addresses arrive at the same time. This logic consists of a pair 
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of address comparators, a pair of delay buffers, a cross-coupled 
latch and a set of busy output drivers. The address comparator out- 
put goes true when the addresses at its inputs are equal. 

In the logic shown in Figure 5, the ability to detect which address 
arrived last is provided by the time delay buffers between address 


I ines and the comparators. If we assume that the L address is stable*- 
and the R address changes to match the L address, the R address 
comparator will go true immediately while the L address compara- 
tor will become active some time later as determined by the time 
delay gates. 



A B 

Figure 5. Dual-Port Busy Logic Design 


The arbitration latch formed by the Land R gates reflects the ad- 
dress comparator output timing. This latch has three stable states, 
both latch outputs A and B high, A low/B high and A high/B low. 
Initial ly, both A and B are high because the outputs of both address 
comparators are low. We start with the L address stable and the 
R address arriving later. When the R comparator becomes active 
its output will go high and B will go low. The A output will remain 
high because its address comparator input will go high sometime 
later and the L gate input from B output will go low before this oc- 
curs. The result is that the R gate B output will be active inhibiting 
writing to the R side of the dual-port RAM and activating the busy 
signal to the R port. 

The extreme case of busy logic decision making is when both 
addresses arrive at exactly the same time. In this case, the outputs 
of both address comparators go high at the same time activating 
both sides of the arbitration latch. The latch will settle into one of 
two states with either the A or the B latch output being active. The 
latch design ensures that a decision will be made in favor of one 
side or the other. 

The chip enable lines come directly into the arbitration latch, 
although they could have been brought into the address co- 
mparators along with the other address lines. This is because if the 
chip enable for one side is inactive, both reading and writing for 
that side is automatically inhibited and/or arbitration is not needed. 
If the addresses are equal, the chip enable that arrives last will lose 
the arbitration. If both chip enables are active then arbitration will 
be determined by the settling of the address lines. 

Temporary Assignment of Memory to One Side 

A common problem in dual-port RAM application is the need to 
temporarily assign a block of memory to one side. For example, 


sometimes you need to update a data table as whole and you can- 
not allow the other processor to use the table until you are done. 
This is called block allocation of the memory. 

Block allocation can also be used to avoid the address arbitra- 
tion problem since it is a way of ensuring that both sides do not 
use the same address at the same time. This method is also called 
software arbitration because the software on both sides decides 
and agrees as to who has permission to use a given portion of the 
memory. Software allocation has the advantage of not requiring 
busy logic, which is useful in systems which cannot accommodate 
a busy signal. 

The design problem with block allocation is communication of 
the assignments between the CPUs. A simple but time consuming 
method is to pass messages between the CPUs, perhaps aided by 
interrupt logic. In the message method, processor A requests use 
of a block from processor B. Processor B agrees and sends per- 
mission back to processor A. When A is finished it sends a release 
message to B which responds with a release acknowledge to A. In 
this system, four messages are sent for each block assigned and 
released. 


Semaphore Logic Support for Memory 
Assignment 

Although block allocation is a software technique, it can benefit 
from hardware support. In message passing allocation, four mes- 
sages must be passed to assign and release a block of memory. 
Semaphore logic, available in certain IDT dual-port RAMs, can be 
used to eliminate this message passing and its associated over- 
head. Semaphore logic provides a set of flags especially designed 
for the block assignment function. Each flag is used as a token to 
indicate which CPU has permission to use a block of memory. 
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Each semaphore flag can be set to one side or the other but not 
both. This ensures that only one side has permission to use the 
block of memory. 

The IDT semaphore logic bits are designed to be used in a 
set-and-test sequence. Each bit is normally in the logic one state, 
indicating that it is not assigned to either side. A processor, desir- 
ing to assign a bit and, therefore, its associated block of memory, 
attempts to write a zero into the bit. It then reads the bit to see if it 
was successful. If it was, the bit will read zero, and the processor 
has use of the block. If it reads a one, it was unsuccessful, and the 
block is in use by the other side. The processor must then wait until 
the bit becomes zero, indicating that the other side has released it. 


Semaphore flags have a particular requirement: a given flag can 
be assigned to only one side at a time. Specifically, you must 
not have a situation where both sides simultaneously think they 
have permission to use a block. Semaphore logic is designed to 
resolve this problem. If both sides attempt to set a semaphore flag 
at exactly the same time, only one side sees it set. 

Semaphore flags consist of eight individually addressable dual- 
port latches. Each latch can be read and written by either side. 
They are selected by a separate chip enable, addressed by the 
three last significant bits of the address lines and are read and writ- 
ten through the D 0 data bit. Except for sharing the address, data 
and read/write pins of the RAM, the semaphore latches are com- 
pletely independent, as shown in Figure 6. 


DUAL-PORT MEMORY 



Figure 6. Dual-Port RAM Semaphore Logic 


A logic diagram of a semaphore logic flag is shown in Figure 7. 
In this logic, both flip-flops are initially at logic one and both Grant 
outputs are high. If only one flip-flop is set to zero, its correspond- 
ing Grant output will go to zero. If the other flip-flop is set later, this 


will have no effect. If both flip-flops are set at the same time how- 
ever, the latch will settle so that only one Grant output goes 
low, ensuring that only one side receives permission to use the 
resource. 


L FLIP-FLOP R FLIP-FLOP 



SEMAPHORE 

ARBITRATION 

LATCH 


Figure 7. Semaphore Logic Design 


DUAL-PORT RAM CHIP TIMING 

The dual-port RAM has a simple static RAM interface and timing 
requirements. There are some special requirements associated 
with Busy, however. A timing diagram, shown in Figure 8, shows 
the relationships between address, data, read/write, chip select 


and busy signals for a dual-port RAM chip and busy logic. In this 
diagram, the chip select is used to enable the chip for a read or 
write operation after the addresses have settled. An arbitration is 
performed at the leading edge of the chip select. 
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Figure 8. Dual-Port RAM Timing Diagram 


Busy Logic Timing 

In the case of address contention, the busy signal from the los- 
ing RAM port stabilizes some time after the leading edge of its chip 
select (or after its address settles, whichever comes last). If ihe 
busy signal is going to become active, it will become active during 
this time or not at all. If the busy signal is generated, the CPU must 
wait for busy to go away before completing the read or write cycle. 
Once the busy signal has gone high the memory read or write cycle 
can proceed to completion. 

Note that during the arbitration time following the chip select the 
busy signal may be changing. Since it is possible to have a glich on 
the busy line during this indeterminate period, the busy line should 
be sensed as a level rather than as an edge. 

Busy arbitration will be somewhat slower in the extreme case 
where both addresses arrive at exactly the same time. This is be- 
cause both gates of the arbitrator latch are initially inactive and 
must settle into a state where only one of them is active. There will 
be a period of time when both gates are in transition. This is called 
the metastable condition and is a classic and unavoidable problem 
in latch and flip-flop design. As a result, the busy settling time 
is somewhat longer in the low probability worst case than in the 
commonly observed typical case. The maximum arbitration times, 
t BAA ancJ 'bac- on the data sheet give the worst case values, in- 
cluding metastability setting, for these times. 

Read/Write Timing with Busy 

The read and write timing for either port of the dual-port RAM 
chip is the same as a simple static RAM in the absence of address 
contention. All the standard timing measures apply: read data ad- 
dress access time is t AA , etc. 

Dual-port RAMs have additional timing specifications for the 
case of address contention where one port is busy and waiting for 


access. For the most general and conservative case, the read or 
write cycle for the waiting side should begin after the busy signal 
goes away. The actual timing can be somewhat shorter than this in 
most cases. 

For the case where the waiting side is waiting to write, the write 
timing requirement is that the write pulse width be measured from 
busy going away. For the case where both sides are reading, the 
data, will be available at the outputs one access time after the ad- 
dress/chip select lines settle even though the busy line is active. In 
the most common case, the trailing edge of busy will occur more 
than one access time after the address and data for the busy side 
have settled. As a result, the read access time as measured from 
the trailing edge of busy, for this case t BDD , is effectively zero. 

The write/read case, waiting to read while the other side is writ- 
ing to the same location, has some additional timing specifica- 
tions. Since writing to a location by the L side, for example, will 
involve changing the data the cell being read by the R side, there 
is a write-to-read propagation delay time. This time is t WDD for the 
delay for constant write data from the leading of the write pulse to 
the read data, and t DDD for the delay for changing write data from a 
change of the write data to the read data. 

If the writing side is running at minimum values for the write 
pulse or write data set-up times, the read access time,t BDD , will 
no longer be zero. The actual t BDD will be equal to t WDD minus the 
actual write pulse width or t DDD minus the actual write data set-up 
time, which ever is larger (and greater than zero). Note: t BDD is 
always less than t AA for the worst case of minimum write values. 
This is why the read or write cycle is begun from the trailing edge of 
busy for the most conservative case recommended above. 
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DUAL-PORT MEMORY EXPANSION: MAKING BIG 
ONES OUT OF LITTLE ONES 

Dual-port RAM chips can be combined to form large dual-port 


memories. Expansion in memory depth with dual-port RAMs is 
similar to expansion in depth for conventional RAMs. An example 
of this kind of expansion is shown in Figure 9 where and 8K x 8 
dual-port RAM has been made out of 2K x 8 dual-port RAM chips. 


Aio~A 0 (L) 
D 7 -D 0 (L) 
WRITE (L) 
KEK15 (L) 


Al 2 ~Ai 1 (L) 


BLOCK 


CE jy 

SELECT 


BUSY (L) 



A-io-Ao (R) 
D 7 -D 0 (R) 
WRITE (R) 
READ (R) 


A12 - Ai i (R) 


CE (R) 

BLOCK SELECT 


BUSY (R) 


Figure 9. Depth Expansion of Dual-Port RAMs 


Width Expansion: The Busy Lock-up Problem 

Dual-port RAMs can also be expanded in width. However, in this 
case, we have a subtle problem. Expansion in width implies that 
several dual-port RAM chips will be active at the same time. This is 
a problem if several hardware arbitrators are active at the same 
time. If we examine the case of a 16-bit RAM made out of two 8-bit 
RAMs, we can better understand the problem. If the addresses for 


both ports arrive simultaneously at both RAMs, it is possible for one 
RAM arbitrator to activate its L busy signal and the other RAM to 
activate its R busy signal. If both busy signals are used on each 
side, we now have a situation where both sides are simultaneously 
busy. The system is now locked up since both sides will be busy 
and both CPUs will wait indefinitely for their port to become free. 
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The Busy Lock-up Solution: Use Only One 
Arbitrator 

The solution to this busy lock-up problem is to use the arbitra- 
tion logic in only one RAM and to force the other RAM to follow it. 
In this case, one RAM is dedicated as the arbitration MASTER and 
additional RAM are designated as SLAVES. Two solutions to this 


problem are shown in Figure 10. One solution is to add external 
logic to the chip-enables of additional dual-port RAM chips. The 
logic gates shown cause the SLAVE RAM chip select to be dis- 
abled if the MASTER RAM is busy. Since only one set of arbitration 
logic is controlling the system the problem of SLAVE lock-up is 
avoided. 



Width Expansion with SLAVE Logic (Not Recommended) 
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Width Expansion with SLAVE Chips (Recommended) 


Figure 10. Width Expansion of Dual-Port 
RAMs 


The second, more desirable solution, is to use specially de- 
signed dual-port RAM SLAVE chips which are part of IDT’s product 
line. These SLAVE chips incorporate the SLAVE disable logic inter- 
nally so that no additional logic is required to make a MASTER/ 
SLAVE combination. In the SLAVE chip, the busy pin serves as an 
input rather than an output. If the MASTER chip activates busy, the 


SLAVE chip will sense this busy state and internally disable its 
write enable. SLAVE chips provide a speed advantage 
over systems which use external logic to implement the SLAVE 
function. Since the SLAVE logic is built into the SLAVE RAM chip, it 
can be designed so that there is no speed penalty when using 
SLAVE chips to expand the dual-port RAM width. 
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Width Expansion: Write Timing with SLAVE logic. This delay can be accomplished by delaying the 

When expanding dual-port RAMs in width, the writing of the write enable to the SLAVE by the arbitration time of the MASTER. 

SLAVE RAMs must be delayed until after the busy input at the Th ' s is shown in Figure 11. 

SLAVE has settled. Otherwise, the SLAVE chip may begin writing 
while the busy signal is settling. This is true for systems using 
SLAVE chips and for systems using conventional dual-port RAMs 


ADDRESS LINES 




TOSY 


R/W 


Figure 11. MASTER/SLAVE Write Timing 


Note that the write delay is required only in width expanded RAM. Separate timing must be supplied in the SLAVE case be- 

systems which use SLAVE RAMs, not in single chip or depth ex- cause this internal delay time can be balanced to the arbitration 

panded systems where only one chip is active at a time. This is time only within a chip and can vary from chip to chip. If the delay 

because the individual chips have a built-in delay between the chip time for the SLAVE is less than the arbitration time of the MASTER, 

select and write enable inputs and the internal write enable to the writing could begin before busy became active, as above. 
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Width and Depth Expansion: An Example 

These techniques for expanding dual-port memories in width 
and depth are combined in the example shown in Figure 12. In this 


example, an 8K x 1 6 dual-port memory is made from 2K x 8 chips in 
MASTER/SLAVE combination. 
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Figure 12 . Width and Depth Expansion of Dual-Port RAMs 
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USING THEM: DUAL-PORT RAM APPLICATION 
EXAMPLES 

Examples of dual-port RAMs used for CPU-to-CPU communi- 
cation are shown in Figures 13, 14 and 15. In Figure 11, a pair of 
8-bit processors communicate using a single 2K x 8 dual-port RAM 
chip. In Figure 12, there is a similar system where a pair of 16-bit 
processors communicate using a pair of dual-port RAM chips and 
a MASTER/SLAVE configuration. Finally, in Figure 13, we have an 


8-bit processor communicating with a 16-bit processor through 
two 2K x 8 dual-port RAMs. 

In Figure 13, two Z80 microprocessors communicate using a 
single IDT7132 dual-port RAM chip. The IDT7132 is controlled by 
the chip enable. The write enable is set up in advance by the WR 
signal from the Z80 and the chip enable is used to write data into 
the RAM or to gate the read data onto the Z80 bus. The output en- 
able (not shown) is tied to ground (continuous enable). The write 
enable is used to disable the output drivers. 
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Figure 13. 8-bit to 8-bit CPU Communication 
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In Figure 14, two 68000 microprocessors communicate through 
a pair of dual-port RAMs. A IDT7132/7142 MASTER/SLAVE pair is 
used to avoid the busy lock-up problem. Note that the Address 
Strobe (AS) from each 68000 is used with an address decoder to 


enable the dual-port RAM chips. This is to maintain the address for 
read-modify-write cycles so that arbitration is not lost between the 
read and the write. This is important for test and set instructions, for 
example. 
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Figure 14. 16-bit to 16-bit CPU Communication 
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In Figure 15, a Z80 and a 68000 communicate using a pair of 
IDT71 32 dual-port RAMs. No SLAVE logic is required because the 
Z80 side chip enable decode ensures that only one RAM chip will 


be enabled at a time. Otherwise, this figure is a combination of the 
logic from Figures 13 and 14. 
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Figure 15. 8-bit to 16-bit CPU Communication 


SUMMARY AND CONCLUSION 

The development of true dual-port memories in integrated cir- 
cuit form provides the designer with the ability to set up communi- 
cation between components of a computer system while avoiding 
many of the problems of prior systems. While the concept of dual- 
port memory has been with us from the early days of computing in 


the form of DMA, the new dual-port ICs can provide this function 
at very high speeds and without the delays associated with earlier 
designs. Because of the utility of the dual-port memory concept 
these chips should come into wide spread use and become one of 
the standard components used by the computer designer. 
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ABSTRACT 

High-performance controller designs use bit-slice components 
for their speed and design flexibility. Speeds of 10-20 million in- 
structions per second (MIPS) are common and the designer can 
use bit-slice design flexibility to perform speed-critical operations 
in one instruction. Bit-slice designs have the drawback, however, of 
requiring microcode design for their implementation, often with a 
long development cycle. The problem is that the microcode re- 
sides in a separate, stand-alone control memory which prevents 
use of the kind of interactive prototyping and debugging tools asso- 
ciated with conventional microprocessors. The problem can be 
eliminated by using a dual-port RAM for the control memory, mak- 
ing it part of the data memory address space, and converting the 
controller to a CPU by borrowing some techniques from Reduced 
Instruction Set Computer (RISC) designs. The result is a RISC con- 
troller where the microinstructions of the bit-slice approach 
become the instructions of a computer. The design approach pro- 
vides all the speed and architectural flexibility of microcoded bit- 
slice designs, while allowing the use of interactive debugging 
methods associated with microprocssors. 

BIT-SLICE VERSUS RISC ARCHITECTURES 

An example of a typical bit-slice controller design is shown in 
Figure 1 . It consists of a control flow section and a data flow section. 
The control flow section has a microinstruction counter and the 


control memory. The data flow section has a register and ALU ele- 
ment -the bit-slice -plus a data memory and I/O registers on a 
data bus. Note that the control and data memories are separate. 
The use of separate data and instruction memories is called the 
Harvard architecture. The separate control memory provides some 
of the speed associated with bit-slice designs because it operates 
in parallel with the data memory. This allows the next microinstruc- 
tion to be fetched from the control memory, while data for the cur- 
rent instruction may be read from the data memory. This contrasts 
with conventional microprocessors which alternately get instruc- 
tions and data from the same memory. This use of a single memory 
for instructions and data is called the Von Neumann architecture. 

There is a remarkable similarity between the block diagram in 
Figure 1 and the block diagrams of RISC computers, as can be 
noted by comparing the block diagram in Figure 1 with the block 
diagram of a RISC CPU shown in Figure 2 . The difference is that the 
control memory and the data memory of the controller have been 
replaced by an instruction cache memory and a data cache mem- 
ory in the RISC CPU. The instruction and data cache memories 
work the same as their microcode counterparts except that they 
both contain copies of data in the common main memory. The pro- 
grammer sees a single memory-the main memory-while the 
hardware works as if it has two independent memories. In this man- 
ner, the RISC computer has the speed advantage of the Harvard 
architecture and the single memory for programs and data of the 
Von Neumann architecture. 


DATA FLOW SECTION 


r 
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Figure 1. Bit-Slice Controller Block Diagram 
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Figure 2. RISC CPU Block Diagram 


The instruction and data caches of the RISC architecture are 
equivalent to having two ports on one memory. We can apply this 
concept to bit-slice controllers by using a high-speed dual-port 
memory in place of the cache memories, as shown in Figure 3. The 
dual-port RAM allows the instruction and data ports to be active si- 
multaneously and independently, while providing both sides ac- 
cess to a common set of RAM cells. Since both ports are working 
from the same memory, the data flow section can load and move 
both data and instructions in the same manner as a conventional 
microprocessor. As a result, this design functions as a conventional 
CPU with a long instruction word. This allows conventional interac- 
tive software tools, such as interpreters and monitors, to be used in 
system development and debugging. 

DESIGN OF A RISC CONTROLLER 

The design of a RISC controller using a dual-port control mem- 
ory is similarto a conventional bit-slice design except for inclusion 
of a minimum set of operations for a CPU. This allows use as a con- 
ventional computer for software coding and debugging. In ordinary 
bit-slice controller designs, the minimal CPU operation set already 
exists as a subset of the data flow and control operations already 
present. 

A minimal set of CPU operations, suitable for bit-slice designs, 
can be derived from the instruction set of a RISC-like computer 
such as the Data General Nova minicomputer. It is a useful example 
because it is a 16-bit general register design having approximately 
20 instructions and three addressing modes, yet is fully functional 
as a computer. From its instruction set, the list of 21 operations 
shown in Table 1 can be derived as a representative minimum 


working set. If the design includes these operations, it will function 
as a CPU. 

Table 1. Minimal CPU Instruction Set 

1. Load register from memory at immediate address 
(address in instruction). 

2. Load register from memory at address in a register. 

3. Store registerto memory at immediate address (address 
in instruction). 

4. Store register to memory at address in a register. 

5-11. Move/combine registers: move, negate, invert, add, 

subtract, AND, OR. 

12-13. Shift: rotate left through sign, rotate right through sign. 

14. Read status register. 

15. Write status register. 

16. Jump absolute: load program counter with immediate 
address. 

17. Jump register: load program counter with register 
contents. 

18-20. Jump absolute conditional: if zero result, if sign, if carry. 
21. Jump and save return (Program Counter) in a register. 

This instruction set assumes a set of general purpose registers 
(typically 16 or more in bit-slice designs), a memory which contains 
both instructions and data and a status register which records the 
result of register-to-register operations. I/O registers are assumed 
to be mapped into the memory space so that separate instructions 
for them are not required. 
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Figure 3. Bit-Slice Controller With Dual-Port Control Store 


Some of the above operations are automatically included in bit- 
slice controllers as a result of staightforward design. The register 
combination operations are provided by the bit-slice RALUs and 
the jump operations are commonly required as part of the control 
flow design. All that is required to complete the set is the ability to 
transfer registers to and from memory, to save and restore the 
status register and to save the Program Counter in a register in 
Jump and Save Return instructions. 

Figure 4 shows a block diagram of a general purpose bit-slice 
controller design, based on the RISC controller architecture in Fig- 
ure 3, and capable of implementing the minimal instruction set. 
This is a 16-bit controller design using an IDT49C402 16-bit RALU 
and a 64-bit instruction word. The control flow section is fully 
pipelined for maximum speed and uses a simple counter as the 
Program Counter (PC). As a result, branch execution is delayed by 
one instruction: the instruction following the branch is executed be- 
fore the branch takes effect. This method allows maximum speed 
in the control flow section and is commonly used in RISC designs. 
A path is provided from the PC to the data inputs of the IDT49C402 
for saving the PC in a register during Jump and Save Return opera- 
tions. Also shown in the block diagram is an initial-load EPROM. 
This EPROM holds the non-volatile copy of the program to be 
loaded at power up. A power up flip-flop and some sequencing 
logic cause the contents of this EPROM to be loaded into the RAM 
at power up. 



Figure 4. Dual-Port Bit-Slice RISC Controller Design 
Block Diagram 
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In the design in Figure 4, the instructions and data share the 
same memory. The mapping for instructions and the mapping for 
data are different, however, as is shown in Figure 5. The eight dual- 
port RAM chips are mapped as 2K words of 64 bits/word on the 
instruction port and as 8K words of 16 bits/word on the data port. 
Each 64-bit instruction word corresponds to four sequential 16-bit 
data words. The instruction at address 0000 on the instruction port 
corresponds to locations 0000, 0001, 0002 and 0003 on the data 
port. On the instruction port, all eight chips are enabled, resulting in 
64 bits of instruction output. Only the upper 14 bits of the PC are 
used to address the RAM so that the address in the PC is consistent 
with the addressing on the data side. On the data port, the least sig- 
nificant two bits of the address in MAR select the appropriate 1 6-bit 
word by selecting the chip enable for the appropriate one of four 
pairs of chips. 

RISC CONTROLLER INSTRUCTION FORMAT 

The 64-bit instruction word is shown in Figure 6. Fifty of the 
64 bits are used to control the basic data and control flow of the 
controller and 14 bits are available as additional control bits for the 
specific controller application. Each 64-bit instruction word from 
the control port of the RAM is mapped as four 16-bit words on the 
data memory port. A larger instruction word can be used in the 
same manner as in microcoded designs. It is convenient if the word 
width is a power of two, such as 64 or 128 bits, so that there are no 
gaps in the memory space as seen from the data flow side. 

The IDT49C402 is controlled by the A and B fields , 1 0 - 9 , Cn , Stat 
Enable field and the Shift Gating field. The A and B fields provide 
the 6-bit addresses for the A and B register inputs on the 
IDT49C402. The 1 0-9, Cn and Stat En field provide the 10 control 
bits to the IDT49C402, the carry-in bit and a status register load en- 
able, respectively, and the Shift Gating field controls the shift-in/ 
shift-out gating for shift operations. The data source for the Din pins 
of the IDT49C402 is selected by the Din field. This field can choose 
the data bus, the immediate data field or the PC as the data source. 

The data bus is controlled by the A and B fields as well, which 
provide 6-bit select codes for bus read and write operations, re- 
spectively, and by the bus read/write, memory write and load MAR 
bits. The default operation is to gate the data from the IDT49C402 
onto the data bus. The load MAR and memory write bits allow writ- 


ing this data into the memory and/or MAR from the bus. The bus 
read bit disables the IDT49C402 outputs and gates an I/O register 
onto the bus as determined by the 6-bit A field. The bus write bit 
causes bus data to be written into an I/O register selected by the B 
field. 

Branch operations are controlled by the Jump and A fields. The 
Jump field enables loading of the PC from the bus, which is the 
branch operation. The A field provides the 6-bit condition select 
code for conditional branch operations. 

The Misc Control field provides 14 bits for direct control of addi- 
tional devices. This field would typically be used for gates and 
strobes to additional devices such as parallel multipliers, FIFOs, 
disk controller chips and other devices which communicate with, 
and are controlled by, the RISC controller. 

IMPLEMENTING THE MINIMAL INSTRUCTION SET 

The RISC controller design must now be checked to ensure that 
it implements each instruction in the minimal instruction set. 

Load and Store 

Load and Store register operations are done in two instructions: 
load MAR and load or store register. The load MAR instruction 
places register data from the IDT49C402 or data from the immedi- 
ate data field on the bus and enables MAR load. The load register 
instruction gates memory data into the data inputs of the 
IDT49C402. The store register instruction gates register data onto 
the bus and writes it into memory. 

Move, Combine and Shift Register 

Register-to-register and shift operations are performed directly 
by the IDT49C402 bit-slice. 

Status Register Read/Write 

Read and Write Status register operations select the Status Reg- 
ister and bus read and write, respectively. 

Jump and Conditional Jump 

Jump operations are done by enabling the PC to be loaded from 
the bus using either immediate or register data for the jump ad- 
dress. Conditional Jump is done by enabling a conditions select 
multiplexer to conditionally enable the PC load. 
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ADDRESS DATA PORT: 
(FROM MAR) 8KX16 



Figure 5. Dual-Port Controller Memory Map 
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A 
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B 
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49C402 instructions + carry-in 
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Enable Status reg load 
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Figuro 6. Dual-Port Controller Instruction Format 
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Jump and Save Return 

The Jump and Save Return operation is performed by using the 
immediate data field to provide the jump address and simultane- 
ously storing the PC in a register selected by the B field. The imme- 
diate data field is gated to the bus, the PC is gated to the IDT49C402 
data inputs and the IDT49C402 is instructed to perform a D-input- 
to-register-load operation. 


RISC CONTROLLER TIMING 

The design in Figure 4 is capable of a 55ns cycle time. A timing 
diagram for a 55ns cycle time, assuming the 35ns dual-port RAMs, 
is shown in Figure 7. The critical timing path, in this case, is the data 
path from the Memory Address Register (MAR) through the data 
port of the memory into the IDT49C402. If the dual-port RAMs are 
slower than 35ns, the cycle is extended proportionately. 
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DATA RAM ACCESS 

402 D TO B SET-UP 
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A, B TOY OR F = 0 

WRITE DATA VALID 
402 A TO Y PATH 

CJUMP SET-UPTIME 
2x74151 + F161 
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1 
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Figure 7. RISC Controller Timing Diagram 


Table 2. Critical Path Timing 


CONTROL PATH 

DATA PATH 

PC settle: FCT161A 

6.5ns 

MAR settle: FCT161A 

6.5ns 

RAM Access 

35.0 

RAM Access 

35.0 

1 reg set-up: FCT374A 

2.5 

IDT49C402A, Din Set-up 

10.0 

Total 

44.0ns 

Total 

51.5ns 


RISC CONTROLLER APPLICATION 

The utility of the RISC controller design approach is that it allows 
interactive system development, debugging and diagnostic test- 
ing. It also provides the potential for high-level language support of 
the bit-slice design. Powerful interactive access to the RISC con- 
troller can be provided by an RS-232 interface and a FORTH lan- 
guage interpreter program. This allows interactive coding and test- 
ing of the system, speeding up the test-and-analyze debug cycles. 
This RS-232 interface can exist on a separate board external to the 
RISC controller, connected to the bus by a connector on the con- 
troller board. No additional hardware is required for access by the 
designer to the system and this accesq can allow direct activation 
and sensing of controller hardware, setting up timing loops for os- 
cilloscope checks and on-line development of routines. If a floppy 
disk controller is included in the external I/O board, the RISC con- 
troller can function as a stand-alone development system in the 
same fashion as other stand-alone FORTH systems. 


The RISC controller’s ability to load programs also means that 
diagnostics can be loaded from the initial load EPROM . The initial 
load EPROM can hold both the normal control program and various 
test programs. The controller can load diagnostic programs from 
the EPROM for board and system test without requiring permanent 
space for them in the control memory. This allows self-diagnostics 
at the hardware level with minimum cost impact on the hardware. 

SUMMARY 

The RISC controller uses high-speed dual-port RAMs to blend 
the features of a bit-slice controller with the capabilities of a RISC 
computer, allowing the microinstructions of the bit-slice approach 
to become the instructions of a computer. This design approach 
provides all the speed and architectural flexibility of microcoded 
bit-slice designs, while allowing the use of interactive debugging 
methods associated with microprocessors to shorten development 
time. 
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by Michael J. Miller 


INTRODUCTION 

Due to their high bandwidth and message access flexibility, 
dual-port RAMs are used to link multiple high-performance proc- 
essors and systems. Integrated Device Technology makes dual- 
port RAMs of many configurations, all of which consist of one RAM 
with two sets of address, data and control signals. This allows two 
processors to share the same block of physical memory in their re- 
spective address spaces. The two processors can access data in 
two memory locations simultaneously and asynchronously. This 
approach clearly outperforms a discrete parts design where two 
processors must synchronize through arbitration for access to a 
bus which is used to access one location at a time in a standard 
single-port RAM. 



Figure 1. Dual-Port RAMs Link High-Performance Processors 


IDT’s dual-access approach removes synchronization require- 
ments at the memory’s bus access level. Nevertheless, synchroni- 
zation must be performed at other levels to ensure data integrity 
and proper system operation. This application note addresses sev- 
eral approaches to solving the mutual exclusion problem and 
gives a detailed discussion of the semaphore capability provided 
by the IDT71322 and IDT71342. 

Arbitration 

Consider a multiple-processor system where each processor 
has access to the same data. Arbitration schemes are necessary to 
resolve the situation when multiple processors want the same 
piece of data at the same time. Different approaches to the arbitra- 
tion issue have different tradeoffs and are best-suited for different 
applications. These solutions vary from no arbitration, hardware 
solutions, and software solutions, to combinations thereof. 

Seemingly, the simplest solution is to employ no arbitration at 
all. This approach works if the application guarantees that two 
processors will not access the same location simultaneously or, if 
they do, then the indeterminate results are acceptable. Sometimes 
handshaking can be employed through I/O ports or interrupt 
mechanisms. This approach provides a high-performance, low- 
overhead design but is restricted to certain applications. If arbitra- 
tion is not required, the IDT71 34 can be used. It is a 4K x 8 dual-port 
RAM with no arbitration. This part can also be used in large dual- 
port designs where one hardware arbiter is used for a whole array 
composed of many IDT7134S. The interrupt handshake mecha- 
nism can be achieved by using the IDT7130/7140. 


Most applications cannot sacrifice data integrity and utilize the 
dual-port memory as a collection of individual memory locations 
which require a finite access time. In this case, arbitration at mem- 
ory location resolution is required. The I DT7 130/7 132 us e an ad- 
dress comparison mechanism which provides a BUSY signal at 
both sides. When the two processo rs try to access the very same 
location, the arbitration asserts the BUSY signal to the processor 
which attempted access last. When access atte mpts ar e within 5ns 
of each other, a side is chosen arbitrarily. The BUSY outputs are 
suitable for attachment to the READY inputs of most microproces- 
sors. This approach is very straightforward and flexible and has the 
benefit that a processor cannot be locked out of the RAM longer 
than the access period of the other processor. 

The features of the I DT71 30/7132 that make them a superb solu- 
tion in many designs may create problems in other applications. 
The fact that BUSY lines are used and that arbitration resolution is 
at the level of individual locations can be a major limitation in some 
instances. Many significant controllers, such as the 8031 and 8051, 
are not equipped with READY input pins. Of those that are 
equipped, a penalty is often paid in the higher performance ver- 
sions if they require “seeing” the BUSY signal faster than the 
IDT7130 /7132 can supply it (16MHz 68020 requires 25ns AS to 
DSACK). In these cases, wasteful wait cycles are required. In other 
applications, software constraints may require mutual exclusion at 
the software data structure level rather than at the memory cell lo- 
cation level. For this reason, Integrated Device Technology devel- 
oped the IDT71342 and IDT71322. 

Instead of c ompar ing addresses on every cycle, and occasion- 
ally asserting BUSY status, the IDT71342 and IDT71322 employ 
circuitry to support a software mechanism called semaphores. 
Here, every memory cycle is equally as short as the next and arbi- 
tration is handled at the software level. 

The semaphore concept was pioneered by E.N. Dijkstra in 
1968. He developed a test and set approach for single processor 
multi-tasking systems. The task tests a memory location (a sema- 
phore) for a particular value and, on the next cycle, the task sets the 
same location a unique value. If the semaphore was already set, 
then the current task knows that another task has access. If the 
value was not present, then the task knows that it has permission to 
proceed and all other tasks are blocked because the semaphore is 
not set. Only one task at a time has permission via the semaphore. 
Semaphores are used like locks to resources such as disk buffers, 
message queues, critical code sections, shared access to commu- 
nication controllers, etc. 

Because the test and set operation requires that the two memory 
accesses are indivisible in time, the IDT7130/7132 will not support 
semaphores for many processors and systems. This occurs be- 
cause one processor may test the semaphore and, before it can set 
it, the other processor might test it, too. In this case, both proces- 
sor§ “believe” they have the semaphore. The I DT7 1342/7 1322 em- 
ploys a twist by using set and test. The “set” corresponds to a re- 
quest and the “test” checks to see if the request was granted. The 
indivisible double access requirement is avoided because, as 
soon as a request is made by one processor on one side, the grant 
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is blocked on the other side. Some processors support test and set 
operations through a read/modify/write operation, but the memory 
bus design must support the processor in such a way that the ad- 
dress and the chip select remain constant. When the test and set 
instruction is used, arbitration must take place. As will be seen, 
semaphore operation without hardware busy arbitration has many 
advantages. 

The IDT semaphore scheme employs a software/hardware ap- 
proach which provides a secure method of resource allocation 
with the flexibility of software configuration and control and the 
resolution of hardware. Since there is no hardware relationship be- 
tween semaphores and dual-port memory locations, the block 
sizes, locations and semaphore association are defined by the 
software. The semaphores can also be used to allocate other re- 
sources such as I/O devices. This offers the system designer con- 
siderable flexibility. 

As an example, dual-port RAM might be shared by a disk con- 
troller processor and a host processor. When the controller is ac- 
cessing a buffer in memory (e.g. when writing a sector in a track), 
the main processor cannot be allowed to interrupt or delay the con- 
troller. By setting the semaphore, the controller has exclusive ac- 
cess to the disk buffer. When done.it releases the semaphore and 
therefore provides access to the disk buffer by the processor on the 
other side. 

Because the processors must test and set a semaphore with 
multiple bus cycles, the semaphore arbitration scheme has a 
longer arbitration latency than the address comparison scheme. 
Since arbitration is most often used for access to multiple locations 
in memory the overhead can be amortized across multiple ac- 
cesses. In systems that require mutual exclusion of access to data 
structures over a period longer than one memory cycle, this trade- 
off is irrelevant. 

Functional Description of the IDT71 342/71 322 

The IDT71342 is a fast dual-port 4K x 8 CMOS static RAM with 
semaphore logic, packaged in a 52-pin PLCC and LCC. The 
IDT71322 is a 2K x 8 dual-port packaged in a 48-pin DIP and a 
52-pin PLCC/LCC. The semaphore logic can be used to allocate 
portions of the dual-port RAM to one side or the other and is used in 
place of the address arbitration logic used in other dual-port de- 
signs. Semaphores are software-controlled. Therefore, this ap- 
proach provides several advantages including allocation of multi- 
ple blocks of arbitrary size and no processor WAIT states or BUSY 
logic. 
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Figure 2. Functional Block Diagram of Dual-Port RAM 
with Semaphores 

Like other IDT dual-port RAMs, the I DT7 1342/7 1322 allow ac- 
cess to a common set of RAM cells from two independent ports. 
Each port is functionally identical to that of a conventional static 


RAM. Both ports are completely independent and asynchronous 
in operation. Reading or writing on one port does not affect the op- 
eration or timing of read/write operations on the other port. Unlike 
the I DT7 130/7 132, the I DT7 1342/7 1322 do not employ hardware 
arbitration which blocks write access. If one port is writing to a loca- 
tion while the other port is reading that same location, the data will 
change during the read. If both ports attempt to write to the same 
location at the same time, the result will be some combination of 
the two data words being written. If both ports are reading, how- 
ever, there is no interaction because the data does not change. 

How the Semaphore Flags Work 

The semaphore logic is provided by a set of eight latches. These 
latches can be used to pass a flag, or token, from one port to the 
other to indicate that a block of RAM is in use. The internal circuitry 
prevents the flag from being passed in both directions at the same 
time. The semaphores provide a hardware assist for a use-assign- 
ment method called “token passing allocation". In this method, the 
state of the semaphore latch is used as a token indicating that a 
block of RAM is in use. If the processor on the L port wants to use a 
block of RAM, it attempts to set the latch, requesting the token. The 
processor then checks the latch to see if it was successful in setting 
the semaphore. If it was, the processor proceeds to read and/or 
write in the block. If the processor was not successful in setting the 
latch, it means that the R port had set if first, has the token and is 
using the block. The L port then continues to test until it is success- 
ful, indicating that the R port has released the token and is no 
longer using the block. 

The semaphore logic is independent of the dual-port RAM. 
These eight latches can be acces sed from either port by enabling 
the semaphore chip enable (SEM = LOW), which is separate from 
the RAM chip enable. When the semaphore logic is enabled on a 
port, one of the eight latches can be read or written from that port. 
The latch is selected by the three least significant address pins for 
the port and the data for reading and writing uses the Do data pin. 

A semaphore latch is read or written in the same manner as a 
RAM cell. The latch is written to a “1" or “0” by activating the sema- 
phore logic enable, selecting the latch with the three least signifi- 
cant address bits, activating the write enable and putting a “1” or 
“0”, respectively, on the Do data pin. The latch may be read by acti- 
vating the semaphore enable, selecting the latch, holding the write 
enable high and reading the data on Da For the user’s conven- 
ience, all eight of the data lines are set to the same value as Do dur- 
ing read. In other words, the data lines will contain all “1”s or all 
“0"s when Do is a “ 1 " or a “0”, respectively. In this way, branch zero 
testing can be employed. 

The semaphore read logic latches the readout state of the sema- 
phore flag during the read. This prevents the value seen by the 
reading port from changing during the read, even though the state 
of the latch may be changing internally due to write activity on the 
other port. The latch goes into the hold mode when both sema- 
phore enable and output enable are active. In order to see the latch 
change, either the semaphore enable or output enable must be 
disabled, and then enabled. This means that read operations must 
be cyclic; it is not possible to enable the semaphore and output en- 
able continuously and wait for the latch value being read to 
change. 

The semaphore logic is active low. An access token is re- 
quested by writing a “0” to the semaphore latch and is released by 
writing a “1”. To request a token, an attempt to write a “0” to the 
semaphore is made and the semaphore is read to determine if the 
“0” was successfully written. If a “0" is read, the token request was 
granted. If a “1 ’’ is read, the request was denied and the other port 
has the token. 
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The critical case of semaphore timing occurs when both ports 
request the token by writing a “0” at the same time. The semaphore 
logic is specially designed to resolve this problem — if requests are 
made simultaneously, the logic guarantees that only one side re- 
ceives the token. In this case, the token assignment will be made 
arbitrarily to one port or the other. 


Figure 2 shows the internal logic circuitry for one semaphore 
“latch" cell. It is composed of multiple latches and cross-coupled 
AND gates which serve as an arbiter to guarantee that only one 
side at a time receives a grant signal. A typical sequence of sema- 
phore operations is listed in Table I.The Do columns represent the 
logic value that would be read on that side. The “Request F/F”s are 
the internal flip-flops which store the state of requests. 



Figure 3. Simplified Diagram of One Semaphore Cell 


Function 

Left 

Right 

Status 

DO 

Request 

F/F 

Request 

DO 

No action 

1 

1 

1 

1 

Semaphore free 

L port writes 0 

0 

0 

1 

1 

L port has token 

R port writes 0 

0 

0 

0 

1 

No change; L port keeps token 

L port writes 1 

1 

1 

0 

0 

Semaphore freed: R port gets it 

R port writes 1 

1 

1 

1 

1 

Semaphore free 

L port writes 0 

0 

0 

1 

1 

L port has token 

L port writes 1 

1 

1 

1 

1 

Semaphore free 


Table 1. Semaphore Function Table 


Use of Semaphores 

Semaphores provide useful solutions for various problems at 
both the hardware and software levels. The following selections 
highlight a few of the semaphore benefits which range from in- 
creasing performance to providing functionality not available with 
other designs. 

High-Performance Dual-Port Design 

To gain a deeper understanding of the trade-offs between sema- 
phore and non-semaphore dual-port RAM designs, the following 
example compares both approaches. Dual-port memory system 
design requires a key awareness of the microprocessor’s memory 


access time requirements. Figure 3 is a read cycle timing diagram 
of a 20MHz 68020. Two tim ings are critical: A 45ns address to data 
size acknowledge (DSACK) to guarantee no wait states and a 95ns 
address to data. It is also important to examine a typical design. 
Figure 4 shows the interface between a single processor and one 
side of the dual-port. For simplification, the other port interface was 
omitted from the drawing. This example shows the address bus 
which is decoded by a comparator (IDT74FCT521A) and an ad- 
dress decoder (IDT74FCT138A). The address interface chooses 
which dual-port RAM to enable. After the chip select is enabled, 
chip select address arbitration (only on the IDT7130/7132) and 
data access can begin. 
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Figure 4. Read Cycle Timing for 20Mhz 68020 


ADDRESS DSACk +5V DATA 



74FCT138A 5.8ns 

ADDRESS TO CS = 13ns 

Figure 5. Memory Interface to One Port of a Dual-Port 
RAM System 

In a tightly-coupled system (i.e., the 68020 processor and dual- 
port are on the same board) .chip select can be generated from ad- 
dress in 1 3ns. In the best case, the data acknowledge is tied to the 
68020 through a NAND gate (to include other acknowledges). The 
NAND gate will introduce a nother 5n s delay. This leaves 26.9ns to 
generate the acknowledge (DSACK) and meet the 5ns setup time 
to guarantee that a wait state will not be inserted. In a less rigorous 
design where the dual-port and CPU are on separate boards, 10ns 
or more may be required for on/off board buffers and bus delay, 
etc. This leaves 16ns or less to generate acknowledge. 

Considering the timing constraints, the designer can choose 
from several options. In applications which require arbitration reso- 
luti on to the memory cell level, 26.9ns is not enough time to gener- 
ate DSACK from CS using the IDT7130L55. One solution involves 


adding logic to the BUSY/DSACK path so that a wait state is always 
inserted until the dual-port can respond with BUSY. This will slow 
down the system whenever the dual-port is accessed. If block arbi- 
tration or higher memory cycle performance are required, the de- 
signer should utilize the IDT71342/71322. This configuration 
would only be constrained to the 95ns address to data access time, 
minus any address and data buffer time. The I DT7 1342/7 1322 pro- 
vides high enough performance for use with the 25MHz 68020. 
Some software overhead is required for semaphore access but, 
given the fact that the semaphore arbitration is for a block of loca- 
tions, the arbitration latency can be amortized across multiple 
higher speed accesses. Consequently, the semaphore approach 
provides a higher performance solution if block arbitration is desir- 
able or acceptable. 

A Software View of Semaphores 

The dictionary defines semaphore as “signaling by flags.” A 
semaphore is implemented as a specialized type of memory loca- 
tion which can be accessed by either processor in a dual-port de- 
sign. Two different operations are performed on the semaphore: 
the request operation which attempts to gain access and the re- 
lease operation which signals the termination of access. These op- 
erations are used to guarantee mutual exclusion, meaning that 
only one processor is accessing a resource at any given time. This 
occurs from the time a request is granted until the time that the 
semaphore is released. 


REQUEST: 


RELEASE: 



Flow Chart 1 . Sequence of Operations on Semaphore to 
Guarantee Mutual Exclusion 

A semaphore is chosen which both processors associate with 
one resource. First the processor requests the semaphore by at- 
tempting to write a “0” to the semaphore location. Then it reads the 
location. If it receives a non-zero value (i.e. a “ 1 ”), it loops back and 
reads the semaphore location again. It will continue to read the lo- 
cation until it receives a “0”. The software may be written in such a 
way that useful work may be performed while waiting. When a “0” 
is read, the processor can access the resource for as long, and as 
many times, as desired. The processor must release the sema- 
phore when it is finished with the resource. This is achieved by writ- 
ing a “1” to the semaphore location. 
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Using Semaphores at the Software Level 

One example of where semaphores might be applied involves 
two processors working together to generate a video display for 
animated images. The “MASTER” processor generates a picture 
layout in the form of a display list. The “SLAVE” processor reads 

HIGH SPEED DUAL-PORT 
MEMORY WITH SEMAPHORES 


SEMO 


MASTER 

pP 


SEMI 


SEM2 


Figure 5. Software Block Diagram of Video Display System for Animation 



the display list, interprets it and generates an image in a display 
buffer. As the image is displayed, the video buffer is cleared. The 
displayed list is re-interpreted and displayed. If the display list is 
changed, the image appears as though it has moved, giving the 
illusion of animation. 


A dual-port RAM is used to store the display list. The SLAVE in- 
terprets one display list repeatedly to generate the display buffer 
image, while the MASTER generates and updates another display 
list. The SLAVE processor continuously updates the video display 
buffer since the buffer is wiped clean when its contents are 
dumped to the video screen. 

In this particular application, the dual-port RAM is broken up into 
three areas. The first area contains common information concern- 
ing which display list is being accessed and which one is being 
updated. It is locked with the semaphore SEMO. Two buffers com- 
prise the other areas and are locked by semaphores SEMI and 
SEM2. At any given time one buffer is used for the display list cur- 
rently being interpreted and the other is used for the list being built. 
The common area stores the pointer which indicates which buffer 
is being updated. 

The key to the effectiveness of this approach lies at the software 
level. The flow chart for the master processor begins with a buffer 
request via a semaphore. Once granted, it builds a display list. 
Then it releases the buffer through the semaphore mechanism. 
Next it calls a routine to inform the SLAVE processor to switch over 
to the new buffer. It then loops back to request access to the other 
buffer. 

The SLAVE processor functions by first fetching the current 
buffer/number. Then it requests the buffer via the semaphore 
mechanism (involving SEMI or SEM2). Once the SLAVE gains ac- 
cess to the buffer, it builds the display from the list. After releasing 
the buffer, it goes back to fetching the current buffer/number. This 
is necessary because the MASTER processor may have switched 
buffers. Fetching the current buffer/number requires access to the 
common area which is achieved by obtaining the semaphore 
SEMO. After accessing the data, the SLAVE releases SEMO which 
allows the MASTER to come in and update the common area. 



Flow Chart 2. Sequence of Operations for Master Processor 
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Flow Chart 3. Sequence of Operations fo$ Slave Processor 

The software code for the MASTER and SLAVE processors is 
listed on the following pages. It is in the form of a pseudo-“C" lan- 
guage-type program. The request for a semaphore is made by the 
WHILE statements accessing a variable called SEM. The sema- 
phore is released by writing a “1” to that variable. 

Semaphores and Caches 

In high-performance dual-port systems, semaphores can be 
used with caches to achieve valid data synchronization. The use of 
caches is an established method of speeding up access between a 
processor and main memory. Main memory may be slower due to 
the use of lower cost, higher density DRAMs or system bus latency. 
The cache operates by monitoring data transfer between the proc- 
essor and memory. When write operations are performed, the 
cache remembers the data and location . When a read is performed 
it compares the address of the request with a list of locations it has 
data for. If the address matches, the cache supplies the data and 
aborts the main memory access. If no match occurs, the cache al- 
lows the main memory access to proceed and notes the data and 
location. 



Flow Chart 7. Dual-Port RAM In a Cached Memory Environment 


One might first assume that the dual-port RAM can always be 
used with cached memory accesses. However, extra considera- 
tions must be made. When data is written to a memory location in 
dual-port RAM, the cache stores the acquired value and its associ- 
ated location. The next time that location is read, the cache will reg- 
ister a “match" and bypass reading from the location in dual-port 
RAM. This might result in an error if a processor on the other port 
has written new data to the location. 

One way to remedy the situation is to put the dual-port RAM into 
non-cached I/O address space and block data transfer between 
the dual-port RAM and cached address space where standard 
RAM exists. To make this approach work, semaphores must be 
employed to lock a buffer in the dual-port RAM while the data is in 
the cached RAM. In this way a “check out” procedure can be im- 
plemented to ensure data integrity. The semaphore latches must 
be addressed through non-cached I/O space in order for the re- 
quest and release mechanism to function correctly. 

CONCLUSION 

There are a number of ways to handle dual-port RAM arbitration. 
Choice of the most efficient technique concerns what granularity of 
address arbitration is required, whether a processor must be 
locked out of a block of memory for multiple accesses from the 
other processor and what constraints are imposed by the memory 
access cycle timing. Semaphores provide an alternative which can 
result in higher performance systems and provide functions which 
are not otherwise achievable. The following is a quick summary. 
No Busy Logic-Some applications guarantee by definition that 
the two processors will not access the same locations simultane- 
ously or, if they do, it doesn’t matter. The IDT7134 is also ideal for 
use in large dual-port designs where one arbiter is used for an array 
of dual-port devices. 

Interrupt Logic - Interrupt logic provides a signaling method from 
one processor to the other to provide a mechanism for 
handshaking. 

Hardware Busy Logic -Hardware busy logic provides the lowest 
latency overhead when accessing multiple individual unrelated 
memory locations. The MASTER/SLAVE concept was introduced 
over two years ago by IDT to provide a single arbiter— thus avoid- 
ing deadlocks encountered with multiple arbiters -when using 
more than one dual-port in wide bus applications. 

Semaphore Logic-Semaphore logic provides the best overhead 
tradeoff when accessing a block of data comprised of multiple re- 
lated locations. This facility may also be required in high- 
performance applications where one of the processors does not 
have a ready/busy input or the overhead of wait states cannot be 
tolerated. 

Semaphores provide a mechanism for one processor to bar the 
other processor from seeing an incomplete update of a block of 
data. This is achieved through a software mechanism supported 
by on-chip circuitry which provides a test and set facility that arbi- 
trates between simultaneous requests. 
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CODE FOR MASTER PROCESSOR 


MAIN ( ) { 

/* code to initialize */ 

FOREVER { 

SEM (CUR_BUF):= 0 
UNTIL (SEM (CUR_BUF) = 0) ; 
BUI LD_DI SPLAY (CUR_BUFF) ; 
SEM (CUR_BUFF):= 1 
SWITCH_BUFF (CUR_BUFF) ; 

IF (CUR -= BUFF = 1) 
CUR_BUFF : = 2; 
else CUR_BUFF:= 1; 

} 

} 

SWITCH_BUFF (NBUFF ) { 

SEMO : = 0 
UNTIL (SEMO = 0) 

BUFF : = NBUFF; 

CMD: = NEW;- 
SEM : = l; 

RETURN ( ) 

} 


CODE FOR SLAVE PROCESSOR 


MAIN ( ) { 

FOREVER { 

CUR_BUFF:= FETCH_BUFF ( ); 
PROCESS (CURJBUFF) ; 

} 

} 


/♦request*/ 

/♦release*/ 


/♦request */ 

/♦Build new display list*/ 
/♦release */ 


/♦end MAIN*/ 


FETCH_BUFF ( ) { 

SEM 0 : = 0; 

UNTIL (SEMO = 0) ; /‘request*/ 

A BUFF : = BUFF; 

CMD ; = OLD; 

RETURN (ABUFF) ; 

SEM0:= 1; /‘release*/ 

} 

PROCESS (BUFF) { 

SEM (BUFF) := 0; 

UNTIL (SEM (BUFF) = 0) ; /‘request*/ 

REFRESH (BUFF) : /*code to refresh display*/ 

SEM (BUFF) : = 1; /‘release*/ 

} 
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INTRODUCTION 

Most digital signal processing (DSP) algorithms have in- 
herent parallelism and may be pipelined. Usually, these 
algorithms are computation intensive. In real-time applica- 
tions, multiprocessor or parallel distributed processor sys- 
tems are commonly used to implement these DSP algo- 
rithms. In these types of systems it is necessary for differ- 
ent processors to randomly and independently access dif- 
ferent locations at the same time in the same memory space. 
The IDT7050 (1Kx8) and IDT7052 (2Kx8) FourPort SRAMs 
are powerful devices to efficiently and compactly implement 
the memory space in these applications. Moreover, the 
IDT7050 and IDT7052 can increase the speed of these 
types of systems since the FourPort SRAMs are fast as 
conventional 1-port SRAMs and eliminate the complex glue 
logic which introduces extra delay in these systems. In this 
application note, we will demonstrate some examples of 
using the IDT7052 to implement a high performance FFT 
processor and a matrix multiplication engine. 

USING THE IDT7052 IN AN FFT PROCESSOR 

The IDT7052 FourPort SRAM can dramatically simplify 
the design of a high-speed pipelined FFT processor. The 
basic operation of any FFT algorithm is the butterfly compu- 
tation: 


G = C + e jn • D 
H = C-e in • D 


(M) 


where C, D, G, and H are complex numbers. Figure 1 
shows the signal flow graph of the butterfly with one com- 
plex multiplication and two complex additions. Given N = 
2L input data samples x(0), x(1) , x(N-1), the FFT algo- 

rithm performs the Discrete Fourier Transform on the input 

data to obtain the output data X(0), X(1) X(N-1) in L 

stages of computation. Each stage consists of N/2 butterfly 
operations. There are two basic versions of the FFT algo- 
rithm: decimation-in-time (DIT) and decimation-in-frequency 
(DIF). Each version of the algorithm can be implemented 
using two schemes: not-in-place computation and in-place 
computation. A detailed discussion of the FFT algorithm 
and its implementations is given in (1). 



Figure 1. The signal flow graph of the butterfly 


D 

D 


Figure 2 shows the signal flow graph of the not-in-place 
computation of the DIT FFT algorithm for N = 8(L=3). A 
close look at Figure 2 will reveal the major strength of the 
not-in-place scheme. The signal paths from the initial in- 
puts to the first intermediary step are repeated between the 
first and second intermediary steps, and again between the 
second and third. This means that three stages have iden- 
tical data access sequence. Therefore, the address gen- 
erator can be very easily implemented using the IDT7381/ 
83, as compared with the in-place scheme where more 
complex logic is required to generate the addresses. On 
the other hand, from Figure 2 it is obvious that in each 
stage of computation the output data is not in the same 
order as the input data. For example, in the first stage the 
first and second inputs x(0) and x(1) will go to the first and 
fifth locations after the butterfly operation. Therefore, two 
separate buffers are needed to temporarily store the input 
and output data in each stage computation. 

A conventional implementation of the input and output 
buffers uses two sets of dual-port SRAMs as illustrated 
in Figure 3. Suppose the input data is already loaded into 
Buffer 1. Then, in the first stage of computation the butter- 
fly unit takes data from Buffer 1 and then loads the results 
into Buffer 2. In the second stage of computation the but- 
terfly unit takes data from Buffer 2 and then loads the re- 
sults into Buffer 1 , and so on. To switch between these two 
buffers, glue logic such as multiplexers and tri-state buffers 
are necessary as shown in Figure 3. These devices not 
only occupy board space but also introduce extra delay in 
the data path thus, decreasing the system performance. It 
must be noted that C, D, G, H, and e in in Figure 3 are all 
complex numbers. Therefore, physically two groups of 
memories and buses are needed to store and transmit the 
real part and the imaginary part separately. 


©1990 Integrated Device Technology, Inc. 
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The IDT7052 FourPort SRAM provides a much simpler and 
more efficient way to implement the input and output buffers 
as shown in Figure 4. In this implementation, the input buffer 
and output buffer are merged into a single memory space. 
Since each of the four ports can access the whole memory 


space, two of them can be dedicated to sending the data C and 
D to the butterfly unit and the other two can be dedicated to 
receiving the results G and H from the butterfly unit. In this 
way, all glue logic can be eliminated and the system perform- 
ance is greatly improved. 



Stage 1 Stage 2 Stage 3 

yyk _ -j2nk/N 

Figure 2. Signal Flow Graph of Not-ln-Place Declmatlon-In-Time FFT for N=8 



Figure 2. I/O Buffers Implemented by Two Sets of Dual-Port SRAM 
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Figure 4. I/O Buffer Implemented By The IDT7052 FourPort SRAM 


USING THE IDT7052 IN A MATRIX 
MULTIPLICATION ENGINE FOR 
GRAPHICS AND DSP 

Matrix multiplication is one of the most often used opera- 
tions in DSP algorithms. In addition, matrix multiplication is 
the basic operation at the heart of computer graphics. For 
example, changing the position, orientation, and size of 
objects in a drawing requires a geometrical transformation 
M which is generally represented by a series of matrix multi- 
plications. 

M = Mi-M 2-M3- -Mn (2-1) 

where Mi is a scaling, translation, or rotation matrix. 

In high performance systems, a matrix multiplication en- 
gine (MME) is necessary to facilitate the operation. A typi- 
cal pipelined MME has the architecture shown in Figure 5 
[2]. Since the MME operates in a pipelined manner, three 
sets of 1-port memory (IDT6116 2Kx8 SRAMs) are needed 
to store the multiplicand matrix A, multiplier matrix B, and 
the product matrix C = A*B. The matrices A and B are 
preloaded into the two 1-port SRAMs from the main mem- 
ory or a peripheral. The MME then performs the matrix 
multiplication and loads the product matrix C into the third 
1-port SRAM. Finally, the multiplication result is sent back 
to the main memory or the peripheral. This implementation 
has two drawbacks: 

1. Three separate sets of SRAMs are needed. This results 
in a high chip count and a complicated interface to the 
system bus. 

2. The arithmetic unit (IDT7210) of the MME is sitting idle 
when the data is transferred between the memory buff- 
ers and the system main memory. This dramatically de- 
creases the system performance especially when the 
MME executes a series of matrix multiplications as given 
in (2-1). 


Now, with the advent of the IDT7052, system designers 
can considerably improve the performance of the MME by 
using the FourPort single-chip SRAM instead of the 1-port 
SRAM. As shown in Figure 6, the new implementation 
reduces the chip count and simplifies the interface between 
the MME and the other part of the system. Moreover, when 
executing a series of matrix multiplications as given in 
(2-1), the MME is able to perform the arithmetic operation 
and the data transfer in parallel, as illustrated in Figure 7. 
First, the matrices Mi and M 2 are loaded into the FourPort 
SRAM. Then, while the arithmetic unit performs the 
operation Mi-M->M, a new matrix M3 can be loaded into an 
unused area of the FourPort SRAM through the 4-th I/O 
port. Then, the MME will perform the multiplication M*M3 
and the result will be stored in the location originally occu- 
pied by Mi. At the same time a new matrix M4 can be 
loaded into the FourPort SRAM to replace M 2 and so on. 
The operation sequence of the two implementations is shown 
in Figure 8, where tL is the time to load a matrix into the 
IDT7052, tE is the time for the arithmetic unit to perform a 
matrix multiplication, and tM is the maximum of tL and tE. It 
can be readily seen from Figure 8, where the total time to 
execute the operation given in (2-1) is tL+(n-1)*(tL+tE) when 
conventional 1-port SRAMs are used. On the other hand, 
the total time is 2tL+(n-1)«tM when the IDT7052 FourPort 
SRAM is used. If we make tL and tE almost equal to each 
other then we can almost double the system performance. 
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Figure 5. Implementation of Matrix Multiplication Engine Using 1-Port SRAMs 
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Figure 6. New Implementation of Matrix Multiplication Engine Using The IDT7052 FourPort SRAM 



Figure 7. Using FourPort SRAMs, the MME Can Perform Arithmetic Operation and Data Transfer in Parallel 
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(a) Using 1 -port SRAMs, the arithmetic operation and the data transfer are executed alternately. 



(b) Using FourPort SRAMs, the arithmetic operation and the data transfer are executed in parallel. 
Figure 8. MME Operation Sequence of the Two Implementations 


CONCLUSIONS 

In this application note we have demonstrated some fun- 
damental architectures using the IDT7052 to implement DSP 
and matrix algorithms. Since DSP algorithms cover a wide 
range of applications, there are many more architectures in 
which the IDT7052 FourPort SRAM can be used. The 2Kx8 
FourPort SRAM and other members in the FourPort SRAM 
family give system designers greater opportunity and flexi- 
bility to improve system performance. The hardware de- 
signs that result tend to be far less specialized and lend 
themselves to new tasks with fewer hardware changes. 
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THE IDT FourPort RAM 

Serving as both a complex four bus interconnect network and 
fast "parallel” memory, the IDT FourPort RAM can greatly facilitate 
the creation of multiprocessor and multi-ALU systems to acceler- 
ate DSP, graphics, control and other tasks that involve large vector 
processing tasks. 

Memory architectures based on single-port RAM allow only one 
device to access a memory array at one time. Hardware designed 
to accelerate computing processes by utilizing parallelism, or 
pipelining with single-port memory tend to require architectures 
that are either complex, specialized, or both. The advent of a fast 
FourPort single chip RAM greatly simplifies the task of creating 
generalized small multiprocessor or multi-ALU systems to accel- 
erate a variety of vector algorithms. 

Potential applications include dedicated real-time multiproces- 
sor systems for control, graphics, and DSP systems, as well as 
general purpose vector co-processors to assist general purpose 
computers. Vector processing means any computing operation 
with a large number of operations that may be executed in parallel 
by multiple processors. In these applications the FourPort RAM 
serves both as a fast static RAM and as the interconnect network 
between processors working on a common data set. 

Imagine a static RAM that allows four processors to randomly 
and asynchronously read or write four locations at a time in the 
same RAM array. For processes that can be executed in parallel, 
four processors can be programmed to operate simultaneously on 
different parts of a data set stored in the FourPort RAM. If data is 
being generated at different rates than it is being used, software 
controlled buffers can be created at will, temporarily storing data 
passing from one processor to the next. The buffering minimizes 



Figure 1. The IDT7052 FourPort RAM allows four simultaneous 
memory accesses to Independent addresses a 2K or IK x 8— bit 
memory array. It serves both as a interconnect network and as 
fast static RAM 


the time lost in handshaking between processors. Four way fully 
random accessibility avoids hardware imposed algorithmic con- 
straints. 

The IDT FourPort RAM has precisely these characteristics. 
There are only two constraints on the access patterns allowed in 
the FourPort. Two devices cannot write to the same address loca- 
tion in the RAM at the same time, since simultaneous multiple 
writes to any one multiport memory location may corrupt the data in 
that RAM bcation. Also, a device cannot read an address location 
that is being written, to avoid having the read occur when the out- 
put data is changing. There are no other restrictions on access pat - 
terns. 

As it turns out address collisions are usually prohibited by the 
logical sequencing requirements of software, and the time lost in 
avoiding address collisions is often minimal. Most of the time all 
processors have essentially free read and write access to the 
memory. 

FourPort RAM BASED MULTIPROCESSOR 
ARRAYS FOR VECTOR OPERATIONS 

The FourPort RAM is both a storage and communications me- 
dia. As a communications media it has little, and in some cases 
zero handshaking or arbitration overhead. A processing device 
may be able to store results in a multiport memory and spend little 
or no time signaling the next device to receive the results. As a 
communications media it also has very high bandwidth. These 
characteristics make the IDT7050 and the IDT7052 a ideal mem- 
ory for connecting multi-element and multiprocessor computer ar- 
chitectures (see Figure 2). 

A multiprocessor system can be created using almost any exist- 
ing microprocessor system. Since the hardware interface of the 
FourPort RAM to the processors is that of a simple static RAM, it 
can be connected transparently to almost any existing system. 
Control signals as well as data can be handled via the RAM. Thus, 
microprocessor boards that were designed for entirely different ap- 
plications can be used in a multiprocessor array. 


FourPort I* a trademark of Integrated Device Technology, Inc. 
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Figure 2. FourPorl RAM Interconnection advantages over Dual- 
Port RAM. The processors in both figures are Inter connected with 
a latency of one memory access. This efficiency requires 6 sepa- 
rate Dual-Port RAMs but only 1 FourPort RAM 

AN OVERVIEW OF THE OPERATION OF A 
MULTIPORT RAM BASED MULTI- 
PROCESSOR WITH A MULTIPORT RAM 
BASED CONTROL SYSTEM 

Processors sharing multiport memory must avoid writing into 
memory locations that are simultaneously being read or written 
from another port. This is usually accomplished by address range 
segregation. That is. at any one moment processor “A” is pre- 
vented from writing to multiport memory locations that processor 
“B” is accessing from another port. Hardware interrupts, hardware 
semaphores and stalling processors with hardware busy logic are 
hardware based methods of controlling the accesses of proces- 
sors to multiport RAM. It is also possible to control the processors 
in a multiprocessor array via the common RAM interface. This re- 
sults in an essentially software-only control system. The control al- 
gorithms for a multiport RAM based multiprocessor array are differ- 
ent than those for a multiprocessor array based on single port 
RAM. This section describes an example of a control protocol for a 
multiport RAM based multiprocessor array. 

Access coordination in multiport RAM based multiprocessors, 
overlaps with the more familiar task of process coordination in a 
multiprocessor and uses the same control schemes. In a single 
master system, the master determines the address ranges being 
used by all processors. This avoids the problems of arbitrating for 
resources. In small embedded systems, running algorithms of lim- 
ited complexity, the software can be tuned so that software-only 
control approaches have little or no detrimental effect on overall 
performance. Such systems are more easily debugged if a simple 
single master control arrangement is used. In this section of this 
application note we will discuss a single master example. 


In a master/slave array, the master controls all the actions of the 
slaves. The slaves must either have local program store in RAM or 
ROM or be operating out of the FourPort RAM. Each processor 
must have a unique ID code to be able to identify the unique com- 
mand location where it is to receive its commands from the master. 
This can be achieved, for example, by supplying a unique firmware 
ID code via individual PROMs, PALs or readable DIP switches for 
each processor. A number of other approaches are possible. 

Each slave command has a corresponding op-code. The slaves 
poll their command locations looking for new command opcodes. 
For example finding a “0” in a command location may imply no op- 
eration is requested from the slave etc. The commands can be 
anything that the slave processors have been programmed to do. 
Appropriate commands might be, multiply data values at locations 
000H to 7FFH with the corresponding coefficients at locations 
800H to FFFH, or multiply data values at locations 000H to 7FFH 
with the value at location 800H, etc. Thus, with a few memory ac- 
cesses, the master processor can trigger and control lengthy slave 
processor operations. 

MASTER/SLAVE CONTROL PROTOCOL FOR 
A MULTIPORT RAM BASED PROCESSOR 
ARRAY 


A command protocol is the set of rules for passing commands 
from the master to the slaves. In a software-only control system, 
all processors must be aware that writes to certain command loca- 
tions are forbidden, or forbidden without "permission" from the cur- 
rent owner (see Figure 4) . In general, a process is givon a variablo 
address range to operate in. The command protocol, on the other 
hand, uses fixed address locations. 

The master of an array of processors can tell slave processor #1 
to execute a command "n", by writing the command opcode corre- 
sponding to command "n"to the slave processor’s command loca- 
tion. Parameters for the process, such as constants, or the as- 
signed address range, are placed in reserved locations prior to 
starting the process that will use them. 

There are four problems that a multiport RAM based command 
protocol must solve: 

1. Write-write conflicts must be avoided in the control locations. 

2. Read-write synchronization problems must be avoided in the 
control locations. 

3. The master must not issue a new command out of sequence, 
i.e. the slave has to acknowledge readiness to execute a new 
command. 

4. A slave must execute each command only one time. 

Figure 3 shows flow charts for a protocol that allows a master to 
control slaves and slaves to receive commands without risk of vio- 
lating these four rules. 

All slaves have unique command locations in RAM. If the reads 
and writes to the command locations are asynchronous, command 
locations must always be read at least twice. The two read results 
are then compared and discarded if they do not match. In this way, 
command data that may have been changing during the read op- 
eration, and therefore may have been read incorrectly, is dis- 
carded. 

Before issuing any command, the master first reads a slave’s 
"command” location. If the value read indicates that the slave is 
ready, the master places the slave's command op-code in that 
same command location. The slave must signal readiness for new 
commands by placing a “no-op/ready” value in the command loca- 
tion. The “’no-op/ready” flag value is interpreted as a "ready-for 
new-command” flag by the master, and a “no-operation” com- 
mand by the slave. 
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Figure 3. Flow charts for a master-slave software-only command protocol for a mulAport RAM based multi* 
processor. In unsynchronized systems (see shaded boxes) all commands must be read at least twice with the 
same result before the command keyword can be assumed to be valid 


9.20 


3 








THE IDT FourPort RAM 

FACILITATES MULTIPROCESSOR DESIGNS 


APPLICATION NOTE AN-43 


SLAVE COMMAND LOCATION #1 

SLAVE COMMAND LOCATION #2 

SLAVE COMMAND LOCATION #3 


SLAVE#1 PARAMETER LOCATIONS 


SLAVE#2 PARAMETER LOCATIONS 


SLAVE #3 PARAMETER LOCATIONS 


SLAVE#1 STATUS LOCATIONS 


SLAVE#2 STATUS LOCATIONS 


SLAVE #3 STATUS LOCATIONS 





MASTER AND 
LOCAL SLAVE 
CAN WRITE, 
PERMISSION 
REQUIRED 


ONLY WRITTEN 
BY LOCAL SLAVE 


ACCESS 
RIGHTS 
ALLOCATED 
BY MASTER 


Figure 4- Write Access Allocations 


Having to wait for a "ready” signal from the slave prevents the 
master from issuing new commands out of sequence. Conversely, 
by signaling “ready" in this way, the slave is also clearing the old 
commands from the command location. This prevents the slave 
from later accidently re-reading and re-executing an old com- 
mand. The command locations are written alternately by the mas- 
ter and the designated slave, but the protocol prevents simultane- 
ous writes that might destroy the data in the RAM location. By us- 
ing the same location for both the master’s command and the 
slave’s ready indication, synchronization problems caused by dif- 
ferences in the memory cycle rates of different processors can also 
be avoided. 

All slaves should also have unique slave status locations in RAM 
where the master looks for slave status information. The status lo- 
cations are writable by the slave only. Copious use of reserved 
slave status locations is essential forthe benefit of the programmer 
trying to debug untested software. 

The slave may also signal "done” by writing a “done” flag to a 
slave status location. The meaning of “done” is that the results of 


the last operation are ready for use. Keep in mind that “done” is a 
different signal than “ready". “Ready” implies that the master can 
post the next command and return to executing other tasks. De- 
pending on the overall algorithm the master is controlling, the mas- 
ter may write a new command as soon as “ready” is signaled, or it 
may need to wait until “done”’ is signaled also. It cannot merely 
check for a “done” signal before issuing a new command. To do so 
would make it possible to issue new commands out of sequence, 
based on stale “done" signals. 

INITIALIZATION 

Since multiport RAM is the control interface, the RAM command 
locations must be initialized prior to starting the execution of the 
slaves. One way this can be handled is by delaying the reset 
pulses to the slaves while the master initializes RAM. Alterna- 
tively, after reset, the master can issue a known sequence of com- 
mands that frees the slaves from a special start up routine. 
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Real X(A) = Real x(a) + (Real x(b) • cos 0 - Imag x(b) • sin 0 ) 
Real X(B) = Real x(a) - (Real x(bj • cos 0 - Imag x(b) • sin 0 ) 
Imag X(A) = Imag x(a) + (Imag x(d) • cos 0 + Real x(b) • sin 0 ) 
Imag X(B) = Imag x(a) - (Imag x(b) • cos 0 + Real x(b) • sin 0 ) 

Figure 5. Flow Diagram for Calculating One FFT Butterfly. 
Each ’X' pattern shown In Figure 6 represents one such “But- 
terfly”. Each end point In Figure 6 represents a complex pair of 
numbers Input or output to or from a "Butterfly". The sine and 
cosine factors are sometimes called “Twiddle Factors”. The 
angles used for calculating the Twiddle Factors for each But- 
terfly are shown in Figure 6 


X 0 (l) XU!) X 2 0) X 3 (l) 



Figure 6. Overview of the “Butterfly" calculations for an 8 
Point FFT. To complete this 8 Point FFT requires 3 stages 
of Butterflies (2 3 = 8). A IK FFT has 10 stages or levels 
(2 10 = IK). The Indexes of x(n), the input sequence, are 
shown out of sequence for graphical clarity. Each stage In 
this figure has 4 Butterflies 


OUTLINE OF A DIGITAL SIGNAL 
PROCESSING EXAMPLE 

Basic DSP algorithms such as the FFT can utilize high degrees 
of parallelism and provide good examples of vector algorithms. 
The access patterns of the processor doing such an algorithm are 
complex and the data sets are usually small enough to fit comfort- 
ably in a multiport RAM array. Analyzing how the FFT will be proc- 
essed provides a good example of the advantages of a multiport 
RAM based multiprocessing environment. 

The objective of our example task is to translate a time series of 
data values into their frequency domain representation: i.e. exe- 
cute a fast Fourier transform, as quickly as possible. This is a com- 
mon process step in a number of systems for interpreting data from 
things as diverse as military radar to medical CAT scans. It is also a 
relatively well known algorithm among many contemporary electri- 
cal engineers, and so makes a good example for our system. 

Our objective algorithm could be run on a single processor. The 
object of the FourPort RAM based multiprocessor arrangement is 
to multiply the speed of our computational process without resort- 
ing to a specialized and more expensive architecture. 

The generality of this architecture implies that it can be applied to 
a variety of computationally involved tasks. The generality of this 
architecture also means that there are often a number of ways a 
program mer can attack a specific problem. The intent of this exam- 
ple is merely to illustrate one approach, not to fully optimize an al- 
gorithm. 

LOAD BALANCING 

The FFT calculations can be flow graphed. When they are, they 
appear as a repetitive array of calculations (Figure 6) of a particular 
set of four equations. This set of four equations is called a ’butterfly' 
for the appearance of its flow graph (Figure 5 ). The inputs and out- 
puts are series of complex numbers. 

A common bench mark of processor performance is a 1 K FFT. A 
quick glance at the equations to be calculated shows why multiple 
processors are desirable for such a task. If we assume that 1 024 
real and 1024 imaginary data values have been loaded in the four 
port memory, there are now 2048 multiplications to be done as a 
first step. All these multiplications could be done simultaneously. 
Next there are 1024 additions followed by another 2048 additions 
to complete the first stage of FFT butterflies. Again, all of opera- 
tions at any one of these three steps could be done simultane- 
ously. For a IK FFT there are 10 stages of butterflies. 

Processing on one stage of the FFT must be completed before 
processing on the next stage can begin. Each processor is given 
an address range of FFT butterfly input data to process for each 
stage of FFT butterflies. A sine table is required for calculation of 
the FFT “twiddle” factors. This can be stored in the four port mem- 
ory and, therefore, will always be available to all processors. Cal- 
culation of the ‘twiddle” factors is a matter of calculating the ad- 
dresses used in the sine look up table. (See Figure 6 for the angle 
calculations). 

For efficiency, the computational load between processors must 
be balanced. Since there are hundreds or thousands of operations 
that may be done in parallel at each stage of the FFT, task parti- 
tioning is a matter of assigning each processor an appropriate 
number of "butterflies” to work on to achieve an equity of loading. 

Since the minimal FFT tasks are easily divided between the 
processors, and the FourPort RAM all but prevents inter-proces- 
sor data transfer conflicts, the four processors in this example can 
be kept busy most of time. 

Since there are so many tasks that can be done in parallel, other 
types of tasks can be included without seriously upsetting the bal- 
ance. For example, if one processor is being used to handle I/O 
and input conditioning tasks, then it can be assigned to do fewer 
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butterfly calculations than the other processors. If the work load of 
all the processors can be balanced, the net speed advantage of 
this four processor array, can then in fact be close to 4 times that of 
a single processor. 

A TMS320C2X HARDWARE INTERFACE 
EXAMPLE 

Tl’s TMS320 single chip DSP processors are particularly well 
suited for embedded numerical processing. An example interface 
is shown in Figure 7. The internal RAM and ROM of the TMS320 
can be used for temporary data storage and program memory, 
making the FourPort RAM the only external RAM required in a 
processor array. The FourPort RAM also cascades in depth and 
width as easily as a standard single port RAM. The interface 
shown in Figure 7 would typically require 30ns RAMs for a 20Mhz 
TMS320C2x type processor. 

The TMS320C20 and TMS320C25 also include a "sync" pin that 
facilitates synchronizing the internal clock phases of multiple proc- 
essors at reset. In synchronous TMS320C2x arrays, this guaran- 
tees that memory accesses are in phase with each other and there 


are no partial cbck phase memory access collisions. This form of 
processor synchronization is accommodated entirely in hardware. 

SUMMARY 

The FourPort RAM combines features of fast static memory and 
a complex multiple bus interconnect network. The FourPort RAM 
all but eliminates stalls when transferring data between processors 
or to memory. This prevents bus conflicts from being a bottleneck 
in multiprocessor systems. 

The flexibility of the FourPort RAM allows multiprocessor de- 
signs to remain generalized while achieving high speeds on critical 
vector processes. The fact that the RAM itself is also the intercon- 
nect network between processors eliminates the complexity of a 
conventional multiprocessor bus system. The straightforward 
static RAM interface of the FourPort RAM, allows almost any proc- 
essor to be used in an array for embedded systems. These factors 
conspire to make practical a variety of new vector processing ar- 
chitectures centered around the world’s first “large” truly four 
ported single-chip RAM. 



Figure 7. A 16-bit TMS320C2X to IDT7052 Interface Example 
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INTRODUCTION 

Integrated Device Technology is continuing to pioneer higher 
speed and higher density static RAMs. As IDT has improved its 
CEMOS™ technology, new RAM architectures and additional fea- 
tures have become feasible. The end result is that design engi- 
neers now have powerful new integrated circuits available for de- 
manding applications. One such circuit is the IDT7052 FourPort 
RAM. This device is a Four-port 2K by 8— bit Static RAM built using 
a 1 2-transistor four ported static RAM cell. Each of the four ports is 
independent in terms of the byte that it can read or write. 

This new IDT7052 FourPort RAM provides the system architect 
with better ways to look at computer system design. For example, 
the IDT7052 can be used in a multiprocessor environment to pro- 


vide a common memory among several processors. An example 
of such an architecture is shown in Figure 1 . Here we see each of 
the four RAM ports connected to a high performance microproces- 
sor. These processors could also be intelligent controllers, DSP 
engines, or a combination of the two. The FourPort RAM can be 
used in such computer architectures as hypercubes and parallel 
processing machines for storage and movement of data. It offers 
unheard of opportunities in digital signal processing (DSP) where 
new architectures for Fast-Fourier-Transforms (FFTs), recursive 
and non-recursive digital filters, windowing functions, and special 
purpose algorithms can take advantage of multiple ports into a 
shared memory. The IDT7052 FourPort RAM can increase sys- 
tem performance and reduce parts count by providing simultane- 
ous access to the data by more than one processor at a time. 



Figure 1. Four-Port RAM Providing 
Common Memory to Four CPUs 


UNDERSTANDING THE FourPort RAM 

In order to effectively design with the IDT7052 FourPort RAM, it 
is important for the design engineer to understand its construction 
and architectural features. This is most easily accomplished by 
starting with a simple single port RAM cell and evolving its architec- 
ture into the FourPort structure. Figure 2 shows a typical single 
port static RAM built using a four-transistor cell. This architecture 
is commonly used by most static RAM manufacturers to build static 
RAMs because it offers high density, good speed and low power. 

In its simplest description, the device consists of two N-channe! 
transistors (Q1) and two resistors (R1) that are connected so as to 
form two simple cross-coupled inverters. This gives a regenera- 
tive action such that one N-channel transistor is ON and the other 
N-channe! transistor is OFF. Thereby, a single bit of memory is 
formed. In order to interface to this cross-coupled pairof inverters, 
two additional N-channel transistors (Q2) are connected between 
the inverter outputs and the bit-lines. The gates of these two N- 

FourPort It a trademark of Integrated Device Technology, Inc. 
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Vcc 



Figure 2. Typical Four-Transistor SRAM Cell 


channel transistors are connected to a line called the row select. 
These Q2 transistors connected between the cell and the bit lines 
are usually called transmission gates. The result is that when a 
particular row of cells in the RAM is addressed, these two transis- 
tors are turned on and one bit-line will reflect a HIGH and the other 
bit-line will reflect a LOW as determined by the current state of the 
static RAM cell. 

An expanded example of this RAM architecture is shown in Fig- 
ure 3. Here we see a 16-bit RAM, organized four-rows by four- 
columns internally, in a more complete form. The bit-lines of the 
cells are connected to the inputs of a sense amplifier by means of 
N-channel switches. These switches are controlled by the column 
address decoder. The sense amplifier will detect whetherthe state 
of the bit is a logic one or a logic zero depending on the relative po- 
larity of the two bit-lines going into the differential sense amplifier. 
We usually call the transistors connected between the sense am- 
plifier and bit-lines a data multiplexer or data selector. 
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Figure 3. An Example Four-Transistor Cell for a 16-bit SRAM 


When we wish to write the simple RAM as shown in Figure 3, a 
row address line is selected by the row address decoder and the 
N-channel pass transistors (Q2 of Figure 2) connected to the bit 
lines are turned on by pulling their gates high. Now however, the 
write amplifier driven by the Data-In line (Figure 3) is turned on by 
the write enable signal via the control logic. The write amplifier will 
drive one bit-line HIGH and the other bit-line LOW as determined 
by the logic state of the data input. The output of the write amplifier 
is more powerful than the inverter transistors (Q1 in Figure 2) in the 


RAM cell and it easily overpowers these inverter transistors if it is 
necessary to flip the static RAM bit. In its simplest form, this is all 
there is to the circuitry of a static RAM. Functions such as chip en- 
able are used to simply enable or disable the entire operation of the 
RAM. Output enable on a static RAM is used to turn “on” the out- 
puts during a read cycle and turn “off” the outputs during write cy- 
cles. It can be used to solve timing problems in high speed appli- 
cations. 
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A variation on the standard four-transistor static RAM cell is the 
six-transistor static RAM cell as shown in Figure 4. In this Figure 
we see that the two pull-up resistors (R1 of Figure 2) have been 
replaced by two P-channel transistors. The operation of such a 
six-transistor cell is identical to the four-transistor cell previously 
described. The difference between the two approaches is that the 
physical size of the cell with the P-channel transistors is larger 
than the cell with the resistors. The standby power can be lower for 
the six-transistor cell because there is no power being dissipated. 
In a four-transistor cell, one of the the pull-up resistors is always 
dissipating power since one transistor of the cell is always ON. The 
six-transistor cell can have higher radiation hardened characteris- 
tics than the four-transistor cell because the voltage swings in the 
cell are larger. This is because the internal node in the cell that is 
high is pulled to the +5V rail by the P-channel transistor. In addi- 
tion, the six-transistor cell provides higher internal noise margins 
in the circuit for this same reason. Most manufacturers of static 
RAMs use the four-transistor cell because it allows static RAMs of 
higher density to be fabricated with smaller die sizes. 

Next, let’s look at a typical dual-port RAM such as the IDT7 1 34, a 
4K by 8-bit device. An example schematic diagram showing a six- 
teen-bit two-port RAM is shown in Figure 5. Here we see our stan- 
dard cross-coupled inverter pairs using two N-channel transistors 
with resistor pull-ups (Q1 and R1 of Figure 2) to form the sixteen 


memory bits. Notice however, now there are two pairs of N-chan- 
nel transmission gates connected to each RAM cell’s true and 
compliment outputs and two pairs of bit-lines associated with each 
cell. Each pair of bit-lines is a read/write port into the dual-port 
RAM. Each pair of transmission gates has its own row address 
control so that Port A can select any memory cell in the RAM and 
Port B can select any memory cell in the RAM. This is the tech- 
nique used in IDT dual-port RAMs to provide total independent ac- 
cess to individual bytes. Each pair of bit-lines, is connected to a 
sense amplifier and a write buffer via a data multiplexer so that 
each port on the 2-port RAM can read or write data at its selected 
address. 

Now for the FourPort RAM operation. Figure 6 shows a minimal 
schematic diagram for the IDT7052 12-transistor FourPort RAM 
cell. The two inverters making up the basic memory cell are fabri- 
cated using two N-channel pulldown transistors and two P-chan- 
nel pullup transistors. They are connected in the normal cross- 
coupled inverter fashion to make a single memory cell. Four indi- 
vidual memory ports are achieved by using four pairs of N-channel 
pass transistors to connect to four pairs of bit-lines. Four individ- 
ual row addresses are used to select each pair of transmission 
gates connected between the RAM cell outputs and the bit-line 
pairs. Four sense-amplifier/write-buffers are used to provide indi- 
vidual read/write paths from each port to all the cells in the RAM. 
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Figure 6. A Simple Example of a Twelve Transistor FourPort RAM Configuration 


From this discussion, the design engineer should understand the 
mechanism used to implement a FourPort RAM. As described, we 
can see how we can make each port of the FourPort RAM totally 
independent from the other ports. Do not confuse this statement to 
mean that independent reads and writes can always be performed 
without data corruption. If two ports write to the same byte at the 
same time, one or both values may be lost. Likewise if one port 
writes to a byte at the same time another port is reading the byte, 
the read may be corrupted even though the byte write is completed 
correctly. This application note does not discuss issues of data in- 
tegrity in the case of multiple accesses to the same location, when 
one of the asynchronous accesses is a write cycle. These prob- 
lems are discussed in detail in Application Note 2 and will not be 
further discussed here. Suffice it to say that the IDT7050 and 
IDT7052 FourPort RAMs have a BUSY input to allow external 
hardware or software arbitration schemes to be impl ement ed to 
meet the specific needs of the designer’s system. The BUSY input 
serves only to block write cycles from the port to which this signal is 
applied. It has no effect on a rea d cycle . Note that in the following 
applications we are not using the BUSY input of the FourPort RAM 
so it should be tied HIGH. We probably will not always mention 


this, so do not forget it or you will not be able to write into the Four- 
Port RAM. 

Once the rules are understood however, only engineering crea- 
tivity is needed to visualize new architectural opportunities for 
FourPort RAMs. This powerful new memory technology will pro- 
vide increased performance in future electronic processing sys- 
tems. 

CASCADING THE FourPort RAM 

Perhaps the most easily understood techniques in designing 
with static RAMs are width and depth expansion. Width expansion 
of any port of the FourPort RAM is straightforward. No additional 
parts are needed to build 1 6, 24 or 32 bit wide or wider memories. 
Any port of the FourPort RAM can be viewed the same as a simple 
single port static RAM. All the same rules apply and they can be 
applied individually to each port of the FourPort RAM. 
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DATA 15-8 DATA 7-0 

Figure 7. A 4K x 16 — bit FourPort CE Controlled RAM 


Depth expansion of the FourPort RAM is also quite simple. If one 
port is viewed as a static RAM. it is expanded similar to a single port 
device. Lower addresses are connected between devices and up- 
per addresses are decoded by means of a standard decoder such 
as an IDT74FCT138 or IDT74FCT139. The outputs of the decod- 
ers can be used either to control the chip selects or control the 
write-enable and output-enable individually. Simple examples of 
expansion of one port of a FourPort RAM to a 4K-word by 1 6-bit 
configuration are shown in Figure 7 and Figure 8. Figure 7 shows 


the Chip Enable expansion method while Figure 8 shows write- 
enable, output-enable expansion. The two schemes are similar, 
but, sometimes one can have a timing advantage over the other. 
This is usually a function of the actual timing signals that are avail- 
able or have already been generated. 

Once the depth expansion is understood, we can view the CPU 
interconnect schemes by simply looking at a one deep FourPort 
RAM. We recognize that deeper versions can be realized as just 
described. 


A 23 ^Ai 3 A12 A11-A1 



DATA15-8 DATA7-0 

Figure 8. A 4Kx1 6 — bit FourPort UE and R/W Controlled RAM 
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CONNECTING THE FourPort RAM TO CPUs 

A Z80A Example 

Probably the easiest interface of the IDT7052 FourPort RAM is to 
a Z80A. This processor still provides a great price-performance 
tradeoff! By using four Z80As with the IDT7052 FourPort RAM, 
significant performance advantages can result. For example, no 
time need be lost due to DMA channels. The data placed in mem- 
ory by one Z80A on one port is instantly available to another Z80A 
on another port. In a similar fashion, parallel processing can be 
performed by multiple processors working on the data in shared 
memory. 

The typical connection scheme for the IDT7052 (or IDT7050 
1 Kx8 FourPort RAM) to a Z80A is shown in Figure 9. Here we see 
the eleven address lines, Aio-Ao, of the FourPort RAM are con- 
nected to the Aio-Ao lines of the Z80A. This places the FourPort 
RAM in a contiguous 2K address space of the Z80A. The 2K byte 
segment actually used is determined by upper address decode cir- 
cuit. A PAL or an IDT74FCT521 could be used to perform this 
function. The data lines are connected between the processor and 
the RAM. The Z8 0A h as a RD line that can be connected to the 
FojjrPort OE and a WR line that can be connected to the FourPort 
R/W input. This works along the lines of the a Chip Enable expan- 
sion method just described. When the Z80A addresses the Four- 
Port RAM, either a read or write will be performed depending on 
the instruction being executed. If RD goes LOW, the FourPort 
RAM will output data from the addressed byte. If WR goes LOW, 
the FourPort RAM will write data into the addressed byte. 
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Figure 9. Interfacing the Z80A to One Port of the FourPort RAM 
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Figure 10. A 16-blt FourPort RAM with the 68000 CPU 


A 68000 CONNECTION EXAMPLE 

If we wish to build a 1 6-bit microprocessor interface to one port of 
the IDT7052 FourPort RAM, a typically interface might be as 
shown in Figure 10. Here we see two IDT7052s used in a 16-bit 
configuration. One FourPort RAM is connected to the lower eight 
data bits (D7-D0) and the other FourPort RAM is connected to the 
upper eight data bits (D15— Da). This completes a 16-bit data bus. 
Address lines Aio-Ao of the FourPort RAM are connected be- 
tween RAMs and also connected to address lines Ai 1 -A 1 respec- 


tively of the 68000. Remember, the 68000 d oes n ot have an Ao 
address line but u ses Upper-Data-Strobe (UDS) and Lower- 
Data-Strobe (LDS) to control the upper andjower byte selection. 
These two signals in conjunction with the R/W signal_are decoded 
in a PAL to generate the individual FourPort RAM R/W and OEcon- 
trol signals. Figure 11 shows the truth table needed for the PAL. It 
has been my experience when working with the 68000, that once 
these signals are generated, they are useful throughout the design 
to control other peripherals, etc. Basically, however, in this exam- 
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pie we simply have a lower byte FourPort RAM and an upper byte 
FourPort RAM. 



INPUTS 1 

J OUTPUTS 
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X 
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1 

1 

1 

1 

1 
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1 

1 
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0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

1 

1 

1 

0 

1 

1 

1 

0 

1 

0 

0 

1 

0 

1 

1 

1 


Figure 11. 68000 16-bit Control PAL Truth Table 


The upper address lines of the 68000, A 23 -A 12 in this case, are 
used to position the 2K bytes of FourPort RAM in continuous ad- 
dress space of the 68000. The actual location can be anywhere 
from 0x000000 to OxFFFFFF as long as the overall range is on 2K 
byte boundaries. Usually we include address strobe (AS) in the de- 
coding as it can solve some timing problems. A timing review will 
show if it is needed. An output of the deco de circuit can be used to 
generate the data acknowledge (DTACK) if it is needed. Usually 
design e ngineers have an overall plan for generating the memory 
CEs and DTACK, so what is shown here is only to remind you of 
solving the overall problem. 
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Address of Bytes in a Big-Endian 32-bit Word 


Bits 31-24 

Bits 23-16 

Bits 15-8 
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- etc - 

- etc - 

— etc — 
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Address of Bytes In a Big-Endian 16-bit Word 
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Address of By tes in an 8—bit Word 
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Figure 12. Memory Map for 8, 16, and 32-bit Byte Ordering 
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HOW ABOUT &-BITS, 1&-BITS AND 32-BITS 
IN THE SAME SYSTEM!!! 

This is perhaps the most interesting example to talk about. We 
will use an 8-bit Z80A, a 16-bit 68000 and a 32-bit R3000 RISC 
microprocessor to discuss the design techniques. We have cho- 
sen the three processors because they are typical, they are fun to 
work with and they have had broad acceptance in the microproces- 
sor world. First, let’s look at Figure 12 to understand memory ad- 
dressing and “memory space". All three of our selected micropro- 


cessors are “byte" addressable machines. That means they can 
address bytes as well as words in the case of the 68000 and 
R3000. The 68000 is a Big-Endian machine and the R3000 will be 
operated in Big-Endian mode to keep things simple. (DEC and In- 
tel fans can make the appropriate transformation. In fact, the Four- 
Port RAM might make a really exciting byte-ordering problem sol- 
ver between machines by connecting one port as Big-Endian and 
another port as Little-Endian to the same microprocessor and 
similarly for the second processor.) 



Other Address Space 


Figure 13. Using a 32— bit Wide FourPort Memory with the R3000 


Since we are talking about byte addressable machines, Figure 
12 shows the byte addresses of an 8-bit machine, the byte ad- 
dresses of a 16-bit machine and the byte addresses of a 32-bit 
machine. Likewise word addresses of 1 6-bit and 32-bit machines 
are shown. What is intended here is to point out that we want the 
consecutive byte ordering of all of the machines to remain con- 
stant. Bydoingthis, we keep the ability to do indexing into an array 
of bytes from any of the processors as a simple task. For example, 
a 40 byte index from any byte address is the same in all processors 
talking to each other through the FourPort RAM. We can look at 
Figure 12 as representing the Z80A, 68000 and R3000 respec- 
tively. 

Next, let’s look at the interface needed for each of our three proc- 
essors. We will build on our previous examples in this application 
note but there are differences needed to allow proper addressing. 
Let’s begin by looking at the R3000. The reader should refer to 
IDTs wealth of information on the IDT79R3000 RISC micropro- 
cessor if you are not familiar with the standard CPU, FPA, Cache 
and I/O interface. We will use four of the IDT7052 FourPort RAMs 
to give a 32-bit wide memory for this example. We assume the first 
port is connected to the R3000, the second port is connected to the 
68000 and the third port is connected to the Z80A. The fourth port 
could be connected to a second one of any of these processors or 
a wide selection of other things. 


Atypical R3000 interface is shown in Figure 13. The key element 
here is to understand that we are interfacing to a 32-bit data bus, 
32-bit address bus with byte encoded control signals and to an 
R3000 interface. We are able to implement the required byte con- 
trol per Figure 12 by using the "BYTE PAL” shown in Figure 13. 
The truth table for this PAL is shown in Figure 14. Using this de- 
coding, we are able to do all of the required operations. This in- 
cludes 32-bit word operations, 24-bit three-byte operations, 
1 6— bit half-word operations and 8-bit byte operations. The sig- 
nals available are Ao, Ai, AccessTypeO, and AccessTypel, all 
from the R3000 address register, and we assume a Fl/W input from 
the "Control PAL^shown in Figure 13. There may be other options 
here, but this Ft/W signal must be realized in some fashion. The 
upper address bits from the R3000 are decoded in the fashion pre- 
viously discussed to locate the total 8K bytes of FourPort RAM in 
the R3000 address space. 

Working out the timing of the R3000 interface is most of the work. 
Remember that at this interface point there are several flexibilities 
in the final timing. With an R3000 running at 1 6 MHz, a data trans- 
fer cycle is in multiples of 67 nanoseconds, 20 MHz gives 50 
nanoseconds, and 25 MHz allows 40 nanoseconds. Thus de- 
pending on the processor speed and the FourPort RAM speed se- 
lected, block refill may or may not be desired. In any case, we 
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should be able to run with zero, one or two stall cycles. As men- overall system design. From this standpoint, interfacing to one 

tioned before, the design engineer usually has a plan for address port of the FourPort RAM is no different than interfacing to an 

decoding and control handshake which is more closely tied to the EPROM, DRAM, SRAM, or peripheral. 
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Figure 14. 32-bit R3000 Control PAL Truth Tablo (Blg-Endlan) 
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Figure 15. A 32— bit FourPort RAM with the 68000 CPU 
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INPUTS 1 
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Figure 16. 32-Blt 68000 Configuration Control PAL Truth Table 


Next, let’s look at the 1 6-bit 68000 interface in a 32-bit memory 
system. A detailed block diagram is shown in Figure 15. The key 
thing to notice here is that four of the IDT7052 FourPort RAMs are 
used. Notice that two of the devices are connected to the D 7 -D 0 
data bus and two of the devices are connected to the Dis-Ds data 
bus on the 68000. Address line Ai will be used to select which pair 
of FourPort RAMs that the processor will read or write. 

For example, when Ai is LOW, control signals W3, W2, R3 and 
R2 will bo enabled. When Ai is HIGH, control signals W1 , W0, R1 
and R0 will be enabled. This is shown in complete detail in the truth 
table of Figure 16. If we study this truth table, we see how we ac- 
complish both 1 6-bit word (half-word) reads and writes as well as 
8-bit byte reads and writes. All of this is consistent with the mem- 
ory map shown in Figure 12. The technique here is actually to use 
Ai to select either the lower half-word or the upper half-word in a 


32-bit FourPort RAM memory system. Every thing else about the 
design is the same as the previous 68000 example. 

Lastly, let’s look at the 8— bit interface to the 280A microproces- 
sor. It also should be viewed as being hooked into a 32-bit mem- 
ory system. A detailed block diagram is shown in Figure 17. Notice 
that all four of the IDT7052 FourPort RAMs are connected to the 
D 7 -D 0 data bus. Address lines Ai and Ao will be used to select the 
device to which the Z80A processor will talk. In fact, Ai , Ao, RD and 
WR are inputs to the control PAL decode. The truth table to be im- 
plemented is detailed in Figure 1 8. This processor is only capable 
of performing byte reads or writes so the decoding is straightfor- 
ward. Ai and Ao are used to do byte selection. Thus, the FourPort 
RAM A 10 -A 0 address inputs are connect to the A 12 -A 2 address 
lines of the Z80A. This keeps the byte addressing as desired in the 
memory map of Figure 1 2. Again the remaining part of the design 
is as shown in the previous Z80A example. 
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Figure 17. A 32— bit FourPort RAM with the Z80A CPU 
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Figure 18. 32— bit Z80A Control PAL Truth Table 


The key in all of this discussion is to keep track of the data bus 
width being used in the design. Similarly, the decoding and proc- 
essor address connections must take this into account. This is one 
point that the design engineer usually does not have to deal with 
when working with single port memories. 

The purpose of this three processor example is to show a few in- 
terconnect schemes to typical microprocessors. From this discus- 
sion, the design engineer should be able to extend the concepts 
presented here to other 8 -bit, 16-bit and 32-bit microprocessors. 
Just keep the techniques in mind and work out the desired memory 
mapping and timing. 


SYSTEM DESIGN IDEAS 

Now that we have discussed how the the FourPort RAM is built 
and we have a good idea of how to connect it to many processors, 
let's look at some system level uses for this type of FourPort RAM. 

DIGITAL SIGNAL PROCESSING (DSP) 

Digital signal processing applications have been expanding as 
new developments in semiconductor technology provide in- 
creased packing density and new architectures in integrated cir- 
cuits. The IDT7052 FourPort RAM is another in the continuing 
growth of integrated circuits that allow design engineers to realize 
new system designs. 



Figure 19. A Simple DSP Engine Using a FourPort RAM 


One of the simplest DSP algorithms that can be implemented is 
the finite-impulse-response (FIR) filter. In this type of algorithm, 
the impulse response of the filter has nonzero values only for a fi- 
nite duration. These types of filters are easily implemented using 
only multiplication and summation. Figure 19 shows a block dia- 
gram of a DSP machine that takes advantage of the FourPort RAM 
to interface to a multiplier-accumulator (MAC) such as the 
IDT7210. In this example, two of the four ports of the FourPort 
RAM are used to feed data to the MAC inputs and a third port of 
FourPort RAM is used to receive completed results from the MAC 
output. The fourth port of the FourPort RAM is connected to a local 
data-address bus to interface to the remainder of the system. 


In the actual operation of such a processor as shown in Figure 
1 9, data is loaded into the FourPort RAM via Port 4. The algorithm 
usually needs coefficients and these are also loaded into the Four- 
Port RAM using Port 4. An address sequencer has the responsibil- 
ity of providing the correct sequence of addresses to Ports 1 , 2 and 
3. This unit operates in conjunction with the timing generator to 
execute the algorithm. Let’s look at an example. Suppose our al- 
gorithm is: 

y(n) = Ao * x(n) + Ai * x(n-1) + A 2 * x(n-2) + A 3 * x(n-3) 
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We could read this as the current processed value is equal to the 
current sample times Ao, plus the first past sample times Ai, plus 
the second past sample times A 2 , plus the third past sample times 
A 3 . This already shows its potential as a FourPort RAM applica- 
tion. 

Now, we initialize our system at power-up by putting the values 
Ao, Ai, A 2 , and A 3 into the FourPort RAM. We would most likely 
clear the four locations for the data. Then we start taking data. 
Each time we receive a data value, we can overwrite the fourth 
past sample. For each new sample, we will compute a new y(n) 
and put it into the FourPort RAM. At some point we will extract the 
sequence of values for y(n) that we have computed. As can be 
seen, we can have several operations happening on the same 
clock cycle. RAM ports 1 and 2 could be outputting data, RAM port 
3 could be inputting data, and RAM port 4 could be inputting or out- 
putting data, all simultaneously. The speed implications are obvi- 
ous. Needless to say, this is a simple example for the purpose of 
demonstration. But if we wanted to work on 1 024 samples with 128 
coefficients and a more complex algorithm, all we have to do is fol- 
low the same methodology. See IDT application note 42 for a 
more detailed example of how to use this method to implement a 
matrix multiplication. 

CPU to CPU to CPU to CPU 

Referring to Figure 1 where we started this application note, we 
see that we have a FourPort RAM connected between four CPUs. 
How do we efficiently communicate each processor’s status to the 
other processors? You will need to work an acceptable software 
semaphore scheme or do hardware handshaking using external 
circuitry. The most obvious software scheme is token passing. Af- 
ter each processor has determined its order in the token passing 
scheme, the token passing protocol boils down to each processor 
taking its turn. This can be achieved by reading one memory loca- 
tion to see who is master. Usually multiple reads and compares 
are performed to avoid any data corruption problems. A good ex- 
ample of this mechanism is detailed in IDT application note 43. 

Let’s take an example. The byte at address zero contains the to- 
ken. The current value is one. CPU 1 is master of the FourPort 


RAM and can read or write data. When finished, it writes a two at 
address zero. Every so often CPU 2 checks address zero and 
when it sees a two, it knows it is master. It performs any needed 
data reads or writes. When it is finished, it writes a three at address 
zero. CPU 3 writes a four and CPU 4 writes a one. Thus, a simple 
token passing scheme. “Fail safe” mechanisms can be imple- 
mented to keep the token moving if there is any failure. 

Another obvious scheme is to set up a simple software sema- 
phore path between each pair of processors. This technique can 
be used to pass data between processor pairs. The semaphore for 
each processor can use a different byte (or word) address for each 
semaphore in each direction. By using this method, many different 
software handshake techniques can be implemented. Ratherthan 
use a test and set instruction for semaphores in this application, 
another interlocking mechanism, like separate locations dedicated 
to the status of each processor, should be used to guarantee clean 
communications between tasks. 

In addition, several hardware approaches are usually available 
in most multiprocessor environments. These include individual in- 
terrupts between processors as well as broadcast interrupt ap- 
proaches. In either case, after the data has been set up in a private 
buffer, processor A can interrupt processor B to notify it of the 
pending message. The data structures used in such an environ- 
ment can include pointer passing and linkage conventions consis- 
tent with modern day software techniques. 

SUMMARY 

The FourPort RAM is a truly new innovative integrated circuit 
memory that offers new communications methods for computing 
machines. It provides exceptional speeds because of its opportu- 
nity for parallelism. ThelDT7052 2Kx 8-bit FourPort RAM and the 
IDT7050 1 K x 8— bit FourPort RAM are the first in a series of memo- 
ries that will pioneer these new architectural frontiers. At speeds 
as fast as some of the fastest standard static RAMs, they bring new 
performance dimensions to parallel communication between tasks 
of a computing machine. These devices utilize the latest in IDTs 
CEMOS technology to provide the design engineer with an eco- 
nomical high performance, low power, small size and highly reli- 
able “Speciality Memory” far todays performance-driven designs. 
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USING IDT7024 AND IDT7025 
DUAL-PORT STATIC RAMs TO 
MATCH SYSTEM BUS WIDTHS 


APPLICATION 

NOTE 

AN-59 


By Bhanu V. R. Nanduri 


INTRODUCTION 

This application note describes three design approaches to 
accomplish bus width matching using the IDT7024 and the 
IDT7025 dual-port static RAMs. Interfacing 32-bit buses to 
16-bit buses, 32-bit buses to 8-bit buses and 16-bit buses to 
8-bit buses is described in detail. In general, any bus that is 
a multiple of 8 bits can be efficiently interfaced to any other bus 
that is also a multiple of 8 bits using these dual-port RAMs. 

The IDT7024 (4K x 1 6) and the IDT7025 (8K x 1 6) dual-port 
static RAMs are identical to each other in every respect except 
depth. For simplicity, only the IDT7024 will be discussed in 
detail. The IDT7024 and the IDT7025 dual-port static RAMs 
are provided with left and right upper byte enable (UBL and 
UBr) and the left and right lower byte enable (LBl and LBr) 
inputs. These byte enables allow interfacing in any bus width 
matching scheme without the need for external tri-state buffers 
or transceivers. 


Bus matching schemes require that the byte ordering of 
information be maintained. This byte ordering can be either 
“blg-endlan “ or “little-endian “. If data is configured in a big- 
endian format, byte 0 is always the leftmost byte. Big-endian 
is predominant in machines such as the MC 68000 and the 
IBM 370. If data is configured in a little-endian format, byte 0 
is always the least significant, rightmost byte. Little-endian is 
used in machines such as the Intel x86, NS 32000 and the 
DEC VAX. The MIPS R3000microprocessorand the Intergraph 
CLIPPER support both data formats, however both these 
machines must be informed at “power on reset” which data 
format will be used. The big-endian and the little-endian byte 
ordering format is pertinent tp 1 6-bit, 32-bit and 64-bit machines 
and is not applicable to 8-bit machines. Figures la to Id 
illustrate the possible big-endian and the little-endian data 
conversions. 
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Figure la. Uttle-endlan and Blg-endlan Byte Mapping Between 32-blt and 16-bit Buses — BO, B1, 
B2 and B3 are Bytes Within the 32-bit and 16-bit Words 
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Figure 1b. Uttle-endlan and Blg-endlan Byte Mapping Between 32-bit and 8-bit Buses — B0, Bl, 
B2 and B3 are Bytes Within the 32-bit and 8-bit Words 


C1990 Integrated Device Technology. Inc. 


9.22 


1 


5/90 






USING IDT7024 AND IDT7025 

DUAL-PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS 


APPLICATION NOTE AN-59 



2671 drw04 

Figure Id. Little-endian and Blg-endlan Byte Mapping Between 16-blt Buses — BO, B1, B2 and B3 
are Bytes Within the 16-blt Words 



This discussion on interfacing buses takes into account the included to serve as a guide only and is in no way exhaustive, 
byte -ordering of data using either the big-endian or the little- The user is urged to investigate further the data organization 
endian data format and even shows how to share data to be used in his or her design before attempting to interface 
between a big-endian and a little-endian system. This is buses using dual-port RAMs. 
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Figure 2 shows a 1 6-bit bus to an 8-bit bus interface where 
the 16-bit side is assumed to be using the little-endian data 
format. On the 8-bit side of the interface, high order data lines 
D 1 5 - D8 on the RAM are co nnected to low order data lines D7 
- DO of the RAM (D15 to D7, D14 to D6, etc.) and processor 
address line AO is used to select the lower or higher order byte. 
When AO is “0”, RAM byte 0 is selected and when AO is “1”, 
RAM byte 1 is selected. Address lines A12 - A1 of the 8-bit 
processor are connected to the twelve address lines of the 
IDT7024, as shown. These address lines are used to select 
the 4K words of the IDT7024. If the 16-bit bus side uses the 
big-endian data format instead of the little-endian data format 
then, on the 8-bit side, AO must be a “1” to select byte 0 and 
AO must be a “0” to select byte 1 to guarantee correct byte 
ordering on the 8-bit side. An alternate approach to ensure 
correct byte ordering on the 8-bit side is to place the inverter 
shown in Figure 2 on the LBl line instead of the UBLline. This 


change will ensure that when the 8-bit side’s AO line is “0”, 
RAM byte 1 will be selected and, when the AO line is “1 ”, RAM 
byte 0 will be selected. 

Figure 3 is an interface that connects a 32-bit bus to a 16- 
bit bus. In Figure 3 both the 32-bit side and the 1 6-bit side are 
assumed to be little-endian. The upper chip in the diagram 
holds the two lower order bytes of the 32-bit word and the 
lower chip in the diagram holds the two higher order bytes. In 
this interface, processor address bit AO on the 16-bit side is 
used to select a 1 6-bit RAM word. When AO is “0” the RAM's 
lower order sixteen bits are selected and, when AO is “1”, the 
higher order sixteen bits are selected. Selection of the upper 
byte or the lower byte of eit her of the two RAMs is determined 
by th e upper byte enable (UBE) and the lower byte enable 
(LBE) inputs. If a big-endian byt e ord ering is assu med on both 
the 32- and the 1 6-bit sides, the UB E and the LBE inputs to the 
IDT74FCT139 must be interchanged on the 16-bit side. 
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Figure 4. An Interface to Connect a 32-Blt Bus to an 8-Bit Bus 
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Figure 4 is an interface that connects a 32-bit bus to a 8-bit 
bus. In Figure 4, the 32-bit side is assumed to be little-endian 
byte ordered. The upper chip in the diagram holds the two 
lower order bytes and the lower chip in the diagram holds the 
two higher order bytes. In this interface, address bits AO and 
A1 on the 8-bit side are used to select an 8-bit word. Table 1 
illustrates the bytes selected for each combination of AO and 
A1 for a little-endian byte-ordered data format on the 32-bit 
side. If a big-endian byte-ordering is assumed on the 32-bit 
side, the upperchip will hold the two higherorderbytes and the 
lower chip holds the two lower order bytes. Address bits AO 
and A1 on the 8-bit side are used to select one of four bytes 
as illustrated in Table 2. The mapping scheme to accomplish 
other bus interfaces is left to the user. 


8-blt Side 

32-bit Side 

AO A1 

BE3 

BE2 

BE1 

BEO 

0 0 

X 

X 

X 

0 

0 1 

X 

X 

0 

X 

1 0 

X 

0 

X 

X 

1 1 

0 

X 

X 

X 
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Table 1. Byte Selection Equivalency Assuming the 32-Bit Side Uses 
the Little-Endian Byte Ordering of Data 


8-bit Side 

32-bit Side 

AO 

A1 

BEO 

BE1 

BE2 

BE3 

0 

0 

X 

X 

X 

0 

0 

, 1 

X 

X 

0 

X 

1 

0 

X 

0 

X 

X 

1 

1 

0 

X 

X 

X 
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Table 2. Byte Selection Equivalency Assuming the 32-Blt Side Uses 
the Big-Endian Byte Ordering of Data 
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BUSY ARBITRATION LOGIC 

Busy arbitration is performed only when there is an address 
match and the chip enables are active. The IDT7024 and the 
IDT7025 dual-port RAMs are provided with a master/slave (M/ 
S) pin through which the user can configure the busy logic on 
these devices to operate as masters or slaves. Busy arbitration 
is performed only by the master, which generates the busy 
signal. The master outputs a logic “0” on the busy line of the 
port that loses arbitration, at the same time it generates an 
internal write inhibit signal to block any write operation on the 
losing port. When configured to operate as slaves, these 
devices use the busy line as an input. The slave takes the 
busy line as an input and generates an internal write inhibit on 
the same port that received the busy. The upper and lower 
byte enable inputs do not affect the operation of busy logic in 
these devices. If busy logic and width expansion are being 
used, it is important that the CE of the master and the 
associated slave always be active at the same time. If the 
decoding logic allows the slave to be selected without the 
master, the busy logic will not operate correctly. Care has 


been taken in both Figures 3 and 4 to assure correct busy logic 
operation. It should be kept in mind, however, that busy logic 
is often not an essential part of a dual-port RAM-based 
system. The user is urged to read Application Note AN-02 for 
more information on busy logic arbitration. 

INTERRUPT LOGIC 

The IDT7024/IDT7025 dual-port RAM chips have interrupt 
generation capability that can be very effectively used to 
interrupt processors connected to either side of the dual-ports. 
A processor connected to the left port can generate an 
interrupt to the processor connected on the right port by writing v 
to the topmost location in the memo ry array. In the case of the 
IDT7024, this location is FFF (Hex). The processor on the 
right port clears the interrupt by reading from this location, i.e. 
FFF (Hex). Similarly, the processor on the right port can 
interrupt the processor on the left port by writing to the topmost 
minus one location, i.e. FFE (Hex), for the IDT7024. The 
processor on the left port clears the interrupt by reading from 
location FFE (Hex). 


Side 

Set Address (HEX) 

(Write) (Interrupts the 
Other Side) 

Clear Address (HEX) 

(Read) (Clears the 

Interrupt on Thl3 Sldo) 

Using left port 

FFF 

FFE 

Using right port 

FFE 

FFF 
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Table 3. Interrupt Set and Clear Addresses for the IDT7024 Dual-Port RAMs 


Side 

Set Address (HEX) 

(Write) 

Clear Address (HEX) 

(Read) 

32-Bit side (Using left ports) 

FFF 

FFE 

1 6-Bit side (Using right ports) 

1FFC 

1FFE 


32-Bit side (Using right ports) 

FFE 

FFF 

16-Bit side (Using left ports) 

1FFE 

1FFC 
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Table 4. Interrupt Set and Clear Addresses for the 32-bit to 16-bit Interface Shown in Figure 3 


Side 

Set Address (HEX) 

(Write) 

Clear Address (HEX) 

(Read) 

32-Bit side (Using left ports) 

FFF 

FFE 

8-Bit side (Using right ports) 

7FFA or 7FFB 

7FFC or 7FFD 


32-Bit side (Using right ports) 

FFE 

FFF 

8-Bit side (Using left ports) 

7FFC or 7FFD 

7FFAor 7FFB 
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Table 5. Interrupt Set and Clear Addresses for the 32-bit to 8-bit Interface Shown In Figure 4 



9.22 


5 







































USING IDT7024 AND IDT7025 

DUAL-PORT STATIC RAMs TO MATCH SYSTEM BUS WIDTHS 


APPLICATION NOTE AW-59 


Table 3 summarizes the interrupt set and clear addresses 
for the IDT7024 dual-port RAMs, while Tables 4 and 5 
summarize the interrupt set and clear addresses for the 
interface shown in Figures 3 and 4. In the interface schemes 
illustrated in Figures 3 and 4, we have two dual-ports that have 
been used to expand the memory in width. This means that 
we can have two interrupt lines going active one for each chip. 
The schemes illustrated in Figures 3 and 4 showonly interrupts 
from the master chip being used by either side, while the 
interrupts from the slave chip are not used. 

SEMAPHORE ARBITRATION 

The IDT7024 and IDT7025 are provided with semaphore 
logic in the form of eight dual-port semaphore flags that are 
independent of the memory array. These eight cells can be 
used to supervise the accesses to a maximum of eight blocks 
of memory. There is no hardware interaction between the 
semaphores and the RAM. Address bits A(m)R, A(m-1) Rand 
A(m-2)R in Figure 3 are inputs to an IDT74FCT138 which 
decodes the dual-port RAM space and the semaphore space 
on the 1 6-bit side. Address bits A(m)R and A(m-1 )r in Figure 
4 are inputs to an IDT74FCT 1 39 which ctecodes the dual-port 
RAM space and the semaphore space on the 8-bit side. 
Similarly, address bits A(n)L, A(n-1 )l and A(n-2)L are inputs to 
another IDT74FCT138 which decodes the various address 
spaces on the 32-bit side. It is necessary to keep the dual-port 
memory space and the semaphore address space separate. 


Operating on the two spaces isa mutually exclusive operation 
and, t herefore, chip enable (CE) and the semaphore enable 
(SEM) inputs must never be active at the same time. The 
semaphore cells are intended to assist software-based 
protocols intended to prevent address collisions. 

The IDT semaphore cells are designed to be used in a 
clear-and-test sequence. Each cell is normally in the “1” state, 
indicating that neither side has been assigned the associated 
block of memory (“No grant”). To access a particular block of 
memory, one must perform the clear-and-test sequence 
necessary to get a “grant” from the semaphore cell representing 
the block. To get a “grant”, one must select the semaphore cell 
representing the associated block of memory, write a “0” 
(request) to the semaphore cell and then read (test) the 
semaphore cell to see if a “0” was put out by the cell. 

A semap hore cell is selected by asserting the semaphore 
enable line (SEM) and by selecting one of the eight semaphore 
cells with the help of the three lower most address lines A2 - 
AO. In the read operation, if the semaphore cell is a “0”, that 
particular block of memory is “available” for use by the side 
requesting access. If the semaphore cell is a “1”, the side 
requesting access has a “no grant” and that particular block of 
memory is in use by the other side. In the IDT7024 and 
IDT7025, the semaphore cells broadcast the “grant” or “no 
grant” condition on the entire sixteen bits of the data pins. The 
status of the upper and lower byte enables has no effect on the 
semaphore request operation. 


Semaphore Address 

Selected Semaphore Cell 


Semaphore Address 

Selected Semaphore Cell 

A2 A1 AO 



A3 A2 A1 A0 


o 

o 

o 

Sem Flag 0 


0 0 0 X 

Sem Flag 0 

0 0 1 

Sem Flag 1 


0 0 1 X 

Sem Flag 1 

0 1 0 

Sem Flag 2 


0 1 0 X 

Sem Flag 2 

0 1 1 

Sem Flag 3 


0 1 IX 

Sem Flag 3 

1 0 0 

Sem Flag 4 


1 0 0 X 

Sem Flag 4 

1 0 1 

Sem Flag 5 


1 0 1 X 

Sem Flag 5 

1 1 0 

Sem Flag 6 


1 1 0 X 

Sem Flag 6 

i i i 

Sem Flag 7 


1 1 1 X 

Sem Flag 7 
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Table 6. Semaphore Address Map for the 32-bit Side in Table 7. Semaphore Address Map for the 16-bit Side in Figures 3 

Figures 3 and 4 


Semaphore Address 

Selected Semaphore Cell 


A4 A3 A2 A1 A0 



0 0 0 X X 

Sem Flag 0 


0 0 1 X X 

Sem Flag 1 


0 1 0 X X 

Sem Flag 2 


0 1 1 X X 

Sem Flag 3 


mm 

Sem Flag 4 


1 0 1 X X 

Sem Flag 5 


1 1 0 X X 

Sem Flag 6 


1 1 1 X X 

Sem Flag 7 



Table 8. Semaphore Address Map for the 8-bit Side in Figures 4 
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Consistent with the rest of our discussion on busy logic and 
interrupts, we will considerthe semaphore flags in the I DT7024 
containing the lowerorder sixteen bits of data (master). When 
the 32-bit side in Figures 3 and 4 reads the semaphores, the 
processor on the 32-bit side will look at the lower sixteen bits 
only to check for a “grant” or a “no grant" condition. The 16- 
bit and 8-bit sides access the semaphore space in Figures 3 
and 4 and must read the master IDT7024 containing only the 
lower sixteen bits to check for a “grant” or a “no grant” 
condition. (Refer to Tables 6, 7 and 8.) 


SUMMARY 

Interfacing various buses with the help of dual-ports can be 
implemented very easily and with a minimum of components. 
Byte reordering can also be accommodated easily. IDT7024 
and IDT7025 dual-port static RAMs have built-in arbitration 
schemes, upper and lower byte enables, and pin selectable 
master/slave functions. These features have been designed 
to aid system designers in their quest for compact, simple and 
more reliable designs. 
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INTRODUCTION 

The proliferation of high-speed RISC and CISC 
microprocessors has createdademandforreal-time debugging 
tools. This application note shows how a real-time logic 
tracing tool can be created using IDT71502 multifunction 
RAMs. The IDT71502 can be used as a stand-alone logic 
analyzer or as part of an embedded fault monitor and analysis 
system. Details of howto apply this system to an R3000 RISC 
microprocessor-based system are given. The discussion in 
this paper is also equally valid for use in high-speed CISC 
processor-based designs. 

The IDT71502 can be used to function either as a logic 
tracing device or as a test pattern generator. As a logic tracing 
device the IDT71502 can record bus activity continuously and 
then be stopped on a predetermined event such as a bus 
error. This allows the activity leading up to the “event” to be 
recorded for analysis. Since the trace function is 
accommodated in a single device, embedded tracing is more 
likely to be practical. 

DESCRIPTION OF IDT71502 
MULTIFUNCTION RAM 

IDT71502 is a 4K x 1 6 multifunction RAM with an address 
set-up time of 25ns. It has a breakpoint comparator, 16-bit 


pipeline register and an address counter. In addition, there is 
a 16-bit set-up register used to set the chip operating mode 
and to read back chip operating status conditions. It includes 
a serial control interface called the serial protocol channel 
(SPC™) which is available in a variety of other products from 
IDT as well. The SPC logic, as implemented in the IDT71502, 
has one 8-bit command shift register, a command decode 
register and a 1 6-bit data shift register. The serial data shift 
register can be configured to operate in a diagnostic mode. In 
the diagnostic mode of operation, the shift registercan read all 
status conditions on the chip such as the RAM output, pipeline 
register output, data output pin state and RAM load/read 
counter value. 

The serial protocol channel consists of a four-pin interface 
bus through which the user can access the internal registers 
of the IDT71502. The four pins are: 

(a) Serial data input pin (SDI) for sending data and 
commands to the device. 

(b) Serial data output pin (SDO) for extracting data from 
the device. 

(c) Serial clock pin (SCLK) forclockjng data and commands. 

(d) Command/Data mode pin (C/D) to provide command 
or data identification to the device. 
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Figure 1. 
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This four-bit bus can be very conveniently connected to an 
RS-232C line for direct serial communication with a computer 
and Figure 1 illustrates one scheme to achieve this. The user 
is urged to refer to the “IDT71502 FUNCTIONALITY 
DEMONSTRATION BOARD USER MANUAL” for more 
informationoninterfacingthelDT71502tothe RS-232C serial 
communication line. The SPC’s eight bit command is divided 
into a four-bit command field and a four-bit register field. The 
four-bit command field is used to determine whether a read or 
a write operation will be executed. The four-bit register field 
of the command register is used to select the various internal 
registers and the external pins on which the read or write will 
take place. Thus, the four-bit command field and the four-bit 
register field can effectively access any internal register for a 
read or a write operation and monitor the state of the external 
pins. 

Table 1 summarizes the SPC commands, and Register 
code s and the set-up register format. When the command/ 
data line is high, commands are serially clocked through the 
SCLK into the internal command reg ister via the serial data 
input pin (SDI). When the command/data line is low, data is 
serially clocked by the SCLK into the internal data register via 
the serial data input pin (SDI). The SPC commands are 
executed whenever the C/D line transitions from a command 
mode (logic 1) to a data mode (logic 0). This device, when 
configured to operate in the trace mode, serves as a real-time 
debugging tool analogous to a logic analyzer. 


SPC COMMAND CODES 


Command Codo 
(Hexadecimal) 

Read/Write 

Function 

Operation 

0 

Read 

Read Register 

1 

Write 

Write Register 

2 

Read RAM 

Read RAM and 
Increment Counter 

3 

Write RAM 

Write RAM and 
Increment Counter 

4-C 

Reserved 

(Reserved NO-OP) 

D 

Write 

Stub Diagnostic 

E 

Write 

Serial Diagnostic 

F 

Reserved 

(Reserved NO-OP) 
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SET-UP/STATUS REGISTER CODE 


Bit 

Name 

Operation Performed 

15 

CE 

Read Only 

14 

SOEFF 

Read Only 

13 

SOEPin 

Read Only 

12 

OE Pin 

Read Only 

11 

WE Pin 

Read Only 

10 

TnTT Pin 

Read Only 

g 

BP Compare 

Read Only 

8 

BP Pin 

Read Only 

7 

CST 

Read/Write 

6 

CSO 

Read/Write 

5 

Non-Reg High 

Read/Write 

4 

Non-Reg Low 

— 

3 

— 

— 

2 

BC-ADDRS 

Read/Write 

1 

BC Pipelined 

Read/Write 

0 

Trace Mode 

Read/Write 
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SPC REGISTER CODES 


Register Code 
(Hexadecimal) 

Read/Write 

Function 

Register 

0 

Read/Write 

RAM Counter 

1 

Read/Write 

RAM Output/Input 

2 

Read/Write 

Pipolino Register 

3 

Read/Write 

Break Mask Register 

4 

Read/Write 

Break Data Register 

5 

Read/Write 

Setup and Status Register 

6 

Read Only 

1/015 - 1/00 (Data Pins) 

7 

Read Only 

RAM Address Pins 

8-F 

Reserved 

Reserved (Unused) 


2676 tbl 03 


Tablo 1. 




9.23 


2 






















































USING IDT71502 RAMs IN A REAL-TIME DEBUGGING 
TOOL FOR A R3000 MICROPROCESSOR BASED SYSTEM 


APPLICATION NOTE AN-67 


AN R3000-BASED SYSTEM 

A block diagram of a R3000-based system’s CPU and its 
memory interface is shown in Figure 2. It consists of the CPU 
and FPU, data and instruction caches and the read and write 
buffers connected to the CPU and the system bus. This is a 
typical configuration found in embedded or general purpose- 
type systems which use the R3000. To reduce the burden of 


thesystemdesignerwhoisinterestedinusingthelDT79R3000, 
the CPU and FPU, as well as the instruction and data caches 
with the read and write buffers, are now available in a compact 
module (IDT7RS101) which can be connected to the user’s 
system bus. This approach to system design vastly reduces 
the design cycle time by shifting the design emphasis to main 
memory and I/O interfaces. 


CPU Data 
Bus 



CPU Address 
Bus 


To Main Memory 
and I/O Interface 
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Figure 2. A Generic R3000 Microprocessor Based System 


When debugging a system board based on the IDT7RS1 01 
or its equivalent , the majority of debugging is done by monitoring 
the cache to main memory interface on the main memory side 
of this interface. An embedded trace function may operate in 
the same way. This keeps the capacitance of the trace RAM 
pins out of the speed critical cache buses. If desired, the 
R3000 can be operated in the uncached mode. This forces all 
accesses to main memory and allows every memory access 
of the processor to be monitored from the cache to main 
memory interface. The user wishing to operate in the uncached 
mode can do so by setting bit 1 1 of the TLB entry register to 
1 , indicating uncached mode, oroperate the software in virtual 
address space ksegl. Ksegl is kernal-mode virtual addressing 
space which is uncached and is 512 Mbytes long starting at 
virtual address 0xa000_0000. With this approach, the user 
must define instruction space and data space in the main 


memory and must provide an address decoded input to the 
IDT71502 tracing the control bus. This input will be used to 
determine whether an instruction or data related transaction 
occurred during that clock period. 

Another approach is to tie the address valid bit on the TAG 
bus to ground via a 300 Ohm resistor. This is necessary to 
prevent a direct short from occurring when the CPU is driving 
the TAG bus. Tying the address valid bit on the TAG bus to 
ground will result in invalidating the cache TAGs and cache 
misses will occur, resulting in the processor accessing main 
memory to get that information. Whenever the main memory 
is accessed to get information after a cache miss, the processor 
puts out information on the Access Type pins, indicating the 
size of the word to be transferred and that it was a cached 
reference. AccTyp(2) pin output indicates a cached reference 
when 1 and an uncached reference when 0. AccTyp(O) 
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indicates a Data reference when 0 and an instiuction reference 
when 1. The AccTyp signals are latched using our control 
trace RAM and will determine whether an instruction or data 
transaction occurred during that clock period. 

A user wishing to implement his own cache can use the 
IDT71502 in the trace mode to monitor the cache. However, 


it should be pointed out that the timing for this part of his 
system is more stringent. The user may have to register trace 
data before clocking it into the IDT71502s to meet the 
IDT71502S set-up and hold time restrictions. 


To Main Memory 
and I/O Devices 



BSysOut 
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Figure 3. Block Diagram to Trace Instructions, Data, Instruction Addresses and Data Addresses 
on the System Bus of an R3000-based System 


DESCRIPTION OF THE MONITOR CIRCUIT 

Figure 3 shows the block diagram of an implementation of 
the monitor circuit. It is placed on the system bus between 
main memory and the write buffer of the R3000. The R3000 
uses the write through cache update policy to ensure data 
coherency. The function of the write buffer is to capture data 
and addresses output by the CPU and ensure that data is 
passed on to main memory. The read buffer is used for 
temporary storage of data during data transfers between main 
memory and the CPU. Depending on the block refill size, the 
read buffer can be 1,4,8, 16or32wordsdeep. The block refill 
size of the system is fixed during the system reset operation. 
The R3000’s CpCondO input can be set to a 0 to indicate a 
single word transfer or can be set to a 1 to indicate a block 


transfer by the external memory controller. The PAL state 
machine is used to generate the appropriate IDT7 1 502 strobes 
to capture instructions, data, instruction addresses and data 
addresses. 

The IDT71502S labeled “1 ” in Figure 3 is used forcapturing 
data and instruction addresses; IDT71 502s labeled “2” is used 
forcapturing data and instructions. The IDT71502 labeled ‘‘3’’ 
is used to trace the control bus signals. Inthis application note, 
we assume a single word deep read buffer. If a system is |p§|| 
designed for all possible types of data transfers (i.e bytes, half jpj| 
words, tribytes, words and block refills), our PAL equations will lliff 
also have to change to generate the strobes necessary to 
trace these data transfers. 
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Figure 5. Main Memory Write Cycle (Single Word Write) 
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TIMING ANALYSIS 

Figure 4 is the timing waveform for a single word read and 
Figure 5 is the timing waveform for a single word write. Since 
the system bus timing parameters are dependent on an 
external memory controller, Table 2 summarizes the important 
handshaking signals needed to satisfy the protocol necessary 
to trace system bus signals. 

AddrOutEn is an input to the read buffer from the main 
memory controller. When asserted, this input will enable the 
addres s that is registered in the read bufferto the system bus. 
McRd is a read strobe that i s genera ted by the main memory 
controlle r in response to a MemRd pulse from the R3000. 
RBDEn is a main memory controller input to the read buffer 


that registers the data available on the system data bus into 
th e read b uffer. 

WrAck is an input to the write buffer from the main memory 
controller. It indicat es that it has written the word presented to 
it to main memory. RdAck is also a main mem ory controller 
output t hat is used to generate the RdBusy signal to the 
R3000. TWE is an input to the IDT71502S that latches data 
addresses, instruction addresses, data, and instructions; it is 
also an output from our PAL state machine. T CLK is the clock 
input to the IDT71502s tracing data addresses, i nstru ction 
addresses, data, and instructions. The signals TWE and 
TCLK are also used as inputs to the IDT71502S in order to 
trace the control bus signals. 
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Signal 

Function 

BMemRd 

The buffered memory read signal from the R3000 

BMemWr 

The buffered memory write signal from the R3000 

AddrOutEn 

Read buffer address output enable signal from the memory controller 

McRd 

Main memory read strobe from the memory controller 

RBDEn 

Read buffer data enable strobe from memory controller 

WrAck 

Write acknowledge to write buffer from memory controller 

RdAck 

Read acknowledge to read buffer from memory controller 

Twe 

Write enable input to IDT71502 from PAL state machine 

TCLK 

Clock input to IDT71502 from PAL state machine 


TIMING SPECIFICATIONS FOR THE 
IDT71502S 

tTWDS is the IDT71502 specification defined as “Trace 
Write Data Set-up Time”. The user mus{ satisfy the following 
condition: 

tTWDS > 8ns 

tTWDH is the IDT71502 specification defined as ‘Trace 
Write Data Hold Time”. The user must satisfy the following 
condition: 

tTWDH > 2ns 

tTWS is the IDT71502 specification defined as “Trace Write 
Enable Set-up Time.” The user must satisfy the following 
condition: 

tTWS > 8ns 

tTWH is the IDT71 502 specification defined as “Trace Write 
Enable Hold Time.” The user must satisfy the following 
condition: 

tTWH > 2ns 


CONCLUSION 

The IDT71502 is a multifunction RAM that is fast enough to 
be used to trace the operation on most high-speed 
microprocessors including the IDT79R3000 RISC 
microprocessor. The 25ns speed grade can be used to trace 
full speed the operation of this processor up to 25MHz. The 
discussion in this paper focused on providing the pertinent 
information needed to construct a monitor circuit based on 
IDT71502 multifunction RAMs to trace the system bus of an 
R3000-based system. This discussion is also valid for users 
interested in using the IDT71502 RAMs in a trace mode to 
monitor system buses based on other high-speed processors. 

Microprocessor based systems are usually provided with 
software routines that are used as diagnostic tools to test 
system primary and secondary memory for failures. These 
programs also test I/O devices before the user receives a 
prompt, telling him the system as a whole is ready for service. 
This procedure is usually carried out after system reset, but 
occasionally during normal operation the system “crashes” in 
the middle of some critical task and the user has no clue as to 
what happened priorto the “crash”. The IDT71 502 multifunction 
RAMs, when operated in trace mode and mounted permanently 
on critical system paths, can serve as “black boxes” to give the 
user this very important information. This information can 
then be very conveniently retrieved via the four bit serial 
protocol channel connected to the RS-232 connector and the 
reason for the crash can be determined. 

The IDT71 502 is a multifunction RAM that has the capability 
to serve as a valuable logic monitoring tool. It contains the 
Serial Protocol Channel and a breakpoint comparator, has a 
4K x 1 6 memory space and is available with an access speed 
of 25ns. Thus, it is well-suited for use as a single chip logic 
analyzer in high-speed, high-density environs. 
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This application note describes a “no hassels” interface be- 
tween the IBM PC-style backplane and a TMS320C30 DSP 
chip via an IDT dual-port static RAM. The interface provides 
an extremely simple means of downloading cross-compiled 
DSP code as well as sample data sets for debugging a high 
speed TMS320 based system in real time. 

This example also shows how easily interprocessor com- 
munications hardware can be implemented via the simple 
insertion of a dual-port RAM between a DSP chip and a 
general purpose processor in a standard DSP system. A 
system like this one would typically use a standard CPU for 
data input/output and ordering, and would pass complete data 
sets to the DSP chip for intense calculation. Similar architec- 
tures are often used in graphics and image processing, where 
an entire image is manipulated as a single data set, in 
transform calculations (i.e. FFTs) for sonar and radar process- 
ing. Certain systems even use this scheme several times with 
numerous DSP chips in order to get processing speeds 
proportional to the number of DSP chips in the system. 

SYSTEM OBJECTIVE 

The design presented here is the TMS320C30 Software 
Development Board. This board is one portion of a system 
which helps the TMS320C30 programmer to download and 
debug code from an IBM PC or similar computer. In order to 
support the special hardware needs of the TMS320C30 
programmer, an expansion connector allows memory to be 
added to the DSP chip’s primary bus, while a target connec- 
tor provides a fully buffered version of the chip’s expansion 
bus to allow its connection to special purpose hardware. Most 
of the TMS320C30’s status signals are also routed to the ex- 
pansion bus to make them available to the hardware being 
debugged. 

The majority of the control software is PC-resident, and is 
provided on magnetic media. This includes such tools as the 
assembler, compilers, and download and debug routines. A 
2K x 32 EPROM array on the primary bus of the TMS320 
provides the host processor with a set of commands to allow 
it to load the software development board’s RAMs, to set and 
clear breakpoints, to examine and preset internal status, and 
to load or store values in individual memory locations. All of 
these are controlled by the host’s sending a command to the 
TMS320, which interprets that command and takes appropri- 
ate action. 

A high speed 1 6K x 32 static RAM is attached to each of the 
DSP chip’s two buses: the expansion bus, and the primary 
bus. The expansion bus’ RAM would typically be used to store 
a data set to be operated upon, and the primary bus’ RAM 


would be used to store code which would be debugged using 
this board. Both of these RAMs are zero wait-state (25ns 
access times at 33MFIz) to allow real-time debugging and 
benchmarks to be performed. Since the TMS320’s expansion 
bus only supports addressing of up to 8K locations, a bank 
select signal is used to switch between the upper and lower 
halves of this port’s 1 6K x 32 memory. This signal is software- 
controlled from the processor’s expansion bus. 

One design goal for this system was to move data into and 
out of the DSP’s dedicated memory without taking an inordi- 
nate amount of time or hardware. If standard memory were to 
be shared between the host and the DSP chip, multiplexing 
logic would need to be inserted between each processor and 
the RAM’s address, data, and control lines. This logic would 
find itself right in the critical timing path of the memories on the 
primary and expansion buses, and would make zero wait- 
state operation nearly unachievable. An additional headache 
would have been finding room on the board for the large 
amount of multiplexing logic required. Should the design have 
used a simpler method of passing data back and forth 
between processors either via a UART or a single byte-wide 
I/O buffer, the developer would have had to endured long 
delays during download and other communication functions 
as the software on either side of the port performed massive 
amounts of handshaking to pass, even the smallest of data 
sets. 

It became obvious early in the design cycle that the sim- 
plest method of performing fast host to DSP communication 
would be to use a large high-speed true dual-port static RAM 
to perform interprocessor communications. A dual-port RAM 
would allow both the host and the DSP chip to transfer data in 
packets, rather than as individual bits or bytes, thus acceler- 
ating downloading. The selected dual-port device would have 
to be one which provided some means of signalling that data 
packets were ready to be handed back and forth between 
processors. 

An IDT71342 was chosen because of its speed, its depth 
(4K bytes), the simplicity of its interface, and its ability to 
perform interprocessor communicationsthrough its eight inter- 
nal semaphore flags (see Appendix : “Dual-Port Semaphores”) . 
By using an IDT71342, the designers could use a single chip 
to implement 4K byte high speed block transfers between the 
host and the TMS320, and to signal the completion of a 
transfer without additional hardware. Although the 45ns 
access time dual-port used in this system does not support 
zero-wait data transfers at maximum CPU speeds, data 
transfers are not in the critical path of the sort of software this i 
system is used to debug. Still, a true zero-wait state system 
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Figure 1. TMS320C30 Software Development Board Block Diagram 


could have been realized had the designers used a 25ns dual- 
port. 

Figure 1 shows a block diagram of the complete system. 
The full schematic of the system is shown in Figure 6. 

INTERFACING TO THE DUAL-PORT RAM 

The IDT71342 dual-port RAM uses an interface which is 
similar to any standard single-port byte wide static RAM . Each 
of the two ports (Left and Right) uses a separate set of control, 
address, and I/O pins. Address inputs are not multiplexed with 
data I/O. The control_interface consists of three pins on either 
side: read write (R/W), output enable (QE), and chip enable/ 
power down (CE). The R/W and OE pins al so op erate in 
conjunction with the semaphore select pin (SEM), which 
imitates thefunctionality of the chip enable pin, but ratherthan 
allowing reads and writes of the memory array, this pin routes 
the read and write control to the eight on-chip semaphore 
flags. 

Write cycles are controlled by the simultaneous application 
of a logic low on both the CE and R/W inputs for one side of 
the RAM, and either signal can be used to control the timing 
of a write cycle. If the CE signal is held low and the timing is 
set by a low pulse on the R/W pin, it is called a^'R/W controlled 
write cycle" (figure 2). Write cycles where R/W stays low while 
CE is pulsed low are called “CE controlled write cycles” (figure 
3). By offering both methods of communication, IDT's dual- 
port RAMs can be easily connected between systems with 
greatly differing bus interface specifications. An interesting 
point about this design is that while the PC or host side of the 
dual-port uses a R/W controlled write cycle, the DSP writes to 
its side of the dual-port by using a CE controlled write cycle. 


THE PC BUS INTERFACE 

In this design, the PC bus' control signals are routed nearly 
directly from the backplane to the IDT71342’s R/W and OE 
pins. The signal functions and timing of the backplane are an 
ideal match with those of the dual-port RAM.. However, a 
decision was made to map the memory array into a 4K space 
in the PC's memory space, while the semaphores were t o be 
mapped into the PC’s I/O space, which forced the IOW and 
MEMW signalsjo be ORed b efore driv ing the m into the 
IDT71342’s R/W input. Likewise IOR and M EM R signals are 
ORed before driving them into Uie IDT71342’s OE input. 

The dual-port’s chip enable (CE) pin is driven indirectly by 
an address decoder consisting of an eight bit comparator 
74ALS521 which compares the output of a 74LS377 register 
with addresses A12-A19. The 74LS377 is an I/O mapped 
register that allows the dual-port RAM to be mapped into any 
4K-byte region in the PC’s main memory space. A PAL 
resident control register bit on the board allows the dual-port 
memory to be disabled, which i s its s tate at power-up or reset. 

The semaphore enable pin (SEM) is driven by a 20L8 PAL 
which decodes addresses from, the PC Bus. This decoder 
determines w hether the host i s ac cessi ng m emory or I/O 
space via the MEMR, MEMW, IOR, and IOW signals, and 
enables the semaphores during an I/O access if the proper 
address (A0-A 9) is a ppli ed to the inputs of the PAL. The PAL 
also uses the IOW and MEMW signals to generate a R/W 
controlled w rite c ycle, while using decoded addresses to drive 
the CE and SEM inputs. 

All data and address pins of the IDT71 342 are isolated from 
the backplane with TTL buffers. A detail of the PC to dual-port 
interface is shown in Figure 4. 

The reader should note that several considerations in- 
creased the complexity of this interface. If this design had 
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involved a dedicated host processor rather than a general 
purpose PC, the need for buffering would probably have been 
drastically reduced. Had both the 4K byte RAM and the 
semaphores been mapped into the memory s pace of t he host , 
no O Ring would have been required on the MEMW, MEMR, 
IOW, and IOR signals. Finally, a very complex address 


decoder was implemented in this system to allow the 
IDT71342's RAM to be mapped anywhere within the PC’s 
memory space. By using a more straightforward fixed- 
address scheme, logic complexity could be significantly re- 
duced. It is conceivable that the entire interface including 
address decoding could have been handled with a single 1C. 



Figure 2. Timing Waveform of R/W Controlled Write Cycle 



Figure 3. Timing Waveform of CE Controlled Write Cycle. 
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Figure 4. PC Bus to IDT71342 Dual-Port Jnterfacew (Left-Hand Side of Dual-Port). 
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Figure 5. TMS320C30 to IDT71342 Dual-Port Interface (Right-Hand Side of Dual-Port). 
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THE TMS320C30 INTERFACE 

The TMS320 interfaces to the dual-port RAM through the 
I/O strobe on. the expansion bus. The same bus is used to 
interface to a 1 6K x 32 static RAM via its memory strobe signal. 
These two strobes signify two different ranges on the DSP 
chip’s internal address map. A detailed diagram of the 
TMS320 to IDT71342 interface is shown in Figure 5. 

As in the PC bus interface, the address lines are buffered 
between the processor and the dual-port RAM, however the 
light loading on the data bus removes the need for data 
buffering on this side. The only devices connected to the data 
pins are: the dual-port RAM, the DSP chip, a static RAM, a 
status latch, and a transceiver. The address bus needed 
buffering since all eight 1 6K x 4 RAM chips, as well as the dual- 
port, a PAL, and ah address buffer are attached to these pins. 

The TMS320’s expansion bus uses a strobe to activate an 
I/O cycle, and a level to distinguish read cycles from write 
cycles. In this design, the expansion read/write (XR/W) output 
of the TMS320 is connectedcfirectly to the IDT71 342 dual-port 
to drive the read/write (R/W) input, and is simply inverted to 
drive the output enable (OE) input. This inverter is not truly 
necessary, since the dual-port places its data outputs into a 
high-impedence state automatically upon the application of a 
write (low) level on the R/W input. The OE pin on this side 
could have been permanently tied active (grounded). 

A 20L8 PAL is used to control the chip enable (CE) input for 
this side of the dual-port RAM. This signal is a decoding of the 
DSP's expansion bus address bits XA0-XA1 2. The PAL used 
in this interface had too few product terms to allow the 
combinationofthe I/ O strobe wi th the decoded address, so the 
buffered I/O strobe (BIOSTRB) has been externally ANDed 
with the decoded address output from the PAL before being 
fed into the dual-port. The semaphore select is handled the 
same way, but a different address decoding is used from the 
same PAL, and the I/O s trobe is ANDed through a different 
gate into the semaphore (SEM) input of the dual-port. Both of 
these signals can be disabled by writing to the control register. 

The TMS320C30 writes to the dual-port RAM_by_ imple- 
menting a CE controlled write cycle. The CE and SEM inputs 
are driven by two-input OR gates. One of the inputs of each 
of these gates represents a decoded address output from a 
20L8 PAL, while the second input is driven by a buffered 
version of the J/O strobe. The only other qualifying input is the 
read/write (R/W) input, which is directly driven by the expan- 
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sion read/write (XR/W) signal on the TMS320. When the DSP 
chip writes to the dual-port, the address and read/w rite signa ls 
are output first, follo wed by the I/O strobe. Since IOSTRB is 
used togate the CEor SEM signal, the timing meets the criteria 
for a CE controlled write cycle. 

The expansion ready (XRDY) input to the TMS320, which 
tells it that the expansion bus cycle is complete, is a combina- 
tion of the decoded address range from the PAL and a clock 
delay from the TMS320’s HI (clock/2) output. This signal is 
required for systems using slower dual-port RAMs, but is not 
necessary in systems where faster dual-ports are used. If the 
system designer choses a 25ns or fas ter part for use in a 
33MHz TMS320C30 system, the XRDY input can be gener- 
ated immediately upon accessing the dual-port RAM. 

The gating used here generates a single wait-state on any 
I/O strobe within the address range of the IDT71342. This 
log ic could be removed if a faster IDT71342 were used. On 
an IOSTRB output from the TMS320, if the PAL decodes a 
dual-ported address, the strobe and decoded address are 
combined in the second of the t wo AN D gates in fig. 5. This 
AND gate’s output is fed into the XRDY OR gate to extend the 
expansio n bus cycle. On the next rising edge of HI, the 
IOSTRB is clocked into the flip flop. This flip fl op's outp ut is 
connected to the first AND gate and disables the IOSTR B from 
reaching the second AND gate. This in turn allows the XRDY 
input to the TMS320 to go active, and allows the cycle to end. 
A single wait-state more than compensates for the 45ns 
address access time of the dual-port used in t his application. 
Other signals calle d target I /O ready (TIORDY) from the target 
connector, and the MSTRB signal from the DSP chip it self can 
also signal an expansion bus ready state. Since the MSTRB 
signal is used only to control accesses to the expansion bus’ 
16K x 32 zero wait-state RAM, it is ORed directly back to the 
XRDY input through the 74AS1 1 gate as shown. 

CONCLUSION 

The TMS320C30 Software Development Board shows the 
simplicity of designing an interface between a TMS320 DSP 
chip and the IBM PC bus using an IDT71342 dual-port RAM. 
The dual-port RAM serves to reduce component count, in- 
crease interprocessor communications throughput, and sim- 
plify design. Designers should be able to follow the example 
given here to profitably use dual-port RAMs to handle commu- 
nications in any similar dual processor system. 
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Figure 6. Complete Schematic of TMS320C30 Software Development System (section 1 of 9) 
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Figure 6. Complete Schematic of TMS320C30 Software Development System (section 2 of 9) 






















Figure 6. Complete Schematic of TMS320C30 Software Development System (section 3 of 9) 
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Figure 6. Complete Schematic of TMS320C30 Software Development System (section 4 of 9) 
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Figure 6. Complete Schematic of TMS320C30 Software Development System (section 6 of 9) 



DUAL-PORT RAM SIMPLIFIES PC TO 

TMS320 INTERFACE APPLICATION NOTE AN-68 














Figure 6. Complete Schematic of TMS320C30 Software Development System (section 7 of 9) 
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APPENDIX 

DUAL-PORT SEMAPHORES 

Eight extra address locations in the IDT71342 4K x 8 dual- 
port RAM are dedicated to binary semaphore flags. These 
flags allow either the TMS320 or the host processor to claim 
a privilege over the other processor for functions defined by 
the programmer's software. As an example, the semaphore 
can be used by the PC to inhibit the TMS320C30 from 
accessing a portion of the dual-port RAM, or some other 
shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
static RAMs and can be read from, or written to, at the same 
time with the only possible conflict arising from the simultane- 
ous writing of, or a simultaneous READ/WRITE of, a non- 
semaphore location. Semaphores are protected against such 
ambiguous situations and may be used by the system pro- 
gram to avoid any conflicts in the non-semaphore portion of 
the dual-port RAM. 

Multiple processor sytems like the TMS320C30 Software 
Development Board can benefit from a performance increase 
by using these semaphores, which provide a lockout mecha- 
nism without requiring complex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT71 342 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the programmer to determine each 
flag’s meaning. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one processor to the other to in- 
dicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment called “Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the TMS320 wants to use this resource, it requests the 
token by writing a zero into the latch. The TMS320 then 
verifies its success in writing the latch by reading it. If it was 
successful, it proceeds to assume control over the shared 
resource. If it was not successful in writing a zero into the 
latch, it determines that the PC had set the latch first, is in 
posession of the token, and is using the shared resource. The 


TMS320 can then either repeatedly inquire the status of the 
semaphore it requested, or it can remove its request for that 
semaphore by writing a one into its location. The TMS320 can 
then perform another task and occasionally attempt to gain 
control of the token via the set and test sequence. Once the 
PC has relinquished the token, the TMS320 can succeed in 
gaining control of the shared resource. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore location, and is released 
when the same processor writes a one into that location. 

The eight semaphore flags reside within the IDT71 342 in a 
seperate memory space from the dual-port RAM. This ad- 
dress space is accessed by placing a low input on the SEM pin 
(which is used as a chip select for the semaphore flags), and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin DO is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table I). That location can now only be modified by the side 
showing the zero. When a one is written into the same location 
from the same side, the flag will be set to a one for both sides 
(unless a semaphore request from the other side is pending) 
and then can be written to by both sides. The fact that the side 
which is able to write a zero into a semaphore subsequently 
locks out writes from the other side is what makes semaphore 
flags useful in interprocessor communications. A zero written 
into the same location from the other side will be stored in the 
semaphore request latch for that side until the semaphore is 
freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits, so that a “set” flag reads as a one in all data bits and 
a flag containing a zero reads as all zeros. The read value is 
latched into o ne sid e’s output register when that side’s sema- 
phore select (SEM) and output enable (OE) signals go active. 
This serves to disallow the semaphore from changing state in 
the middle of a read cycle due to a write cycle from the other 
side. Because of this latch, a repeated re ad of a semaphore 
in a test loop must cause either signal (SEM or OE) to go 
inactive, or the output will never change. This is not a concern 
in the TMS320C30 Software Development Board, since either 
bus’ accesses to other memory locations between sema- 
phore accesses inactivate both of these signals for a relatively 
long period no matter how tight of a loop is used to interrogate 
the device. 
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FUNCTION 

PC BUS 

DO-D7 LEFT 

TMS320 

D0-D7 RIGHT 

STATUS 

No action 

1 

1 

Semaphore free 

PC writes “0" to semaphore 

0 

1 

PC has semaphore token 

TMS320 writes “0” to semaphore 

0 

1 

No change. TMS320 
has no write access 
to semaphore 

PC writes “1” to semaphore 

1 

0 

TMS320 obtains 
semaphore token 

PC writes “0" to semaphore 

1 

0 

No change. PC 
has no write access 
to semaphore 

TMS320 writes “1” to semaphore 

0 

1 

PC obtains 
semaphore token 

PC writes “1" to semaphore 

1 

1 

Semaphore free 

TMS320 writes “0" to semaphore 

1 

0 

TMS320 has 
semaphore token 

TMS320 writes “1” to semaphore 

1 

1 

Semaphore free 

PC writes “0” to semaphore 

0 

1 

PC has 

semaphore token 

PC writes “1" to semaphore 

1 

1 

Semaphore free 
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Table 1. Example Semaphore Procurement Sequence 


A sequence of WRITE/READ must be used to acquire a 
semaphore in order to guarantee that no system level conten- 
tion will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table I). As an example, assume the 
PC writes a zero to the left port at a free semaphore location. 
On a subsequent read, the PC will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if the TMS320 attempts to 
write a zero to the same semaphore flag, it will fail, as will be 
verified by the fact that it will read a one from that semaphore 
during a subsequent read cycle. Had a sequence of READ/ 
WRITE been used instead, contention problems could have 
occurred during the gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed either by repeated reads, or by writing a one into 
the same location to remove the semaphore request. The 
reason for this is easily understood by looking at the simple 
logic diagram of a semaphore flag shown in Figure 7. Two 
semaphore request latches feed into a semaphore flag. 
Whichever latch is the first to present a zero to the semaphore 
flag will force its side of the semaphore flag low, and the other 
side high. This condition will continue until a one is written into 


the same semaphore request latch. Should the other side’s 
semaphore request latch have been written to a zero in the 
meantime, the semaphore flag will flip overto the other side as 
soon as a one is written into the first side’s request latch. The 
second side’s flag will now stay low until its semaphore 
request latch is written with a one. From this it is easy to 
understand that, if a semaphore is requested and the proces- 
sor which requested it no longer needs the resource, the 
entire system could hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests happen at the same time, the assignment will be 
arbitrarily made to one side or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
hardware handshaking. 
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Figure 7. IDT71342 Semaphore Logic 


Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore which is written to a zero must be reset to a 
one,- both the TMS320 and the PC must write a one into all 
semaphore locations at initialization to assure that the sema- 
phores will be free when needed. 

USING SEMAPHORES - Some Examples 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT71342’s dual-port 
RAM. Say the 4K x 8 RAM was to be divided into two 2K x 8 
blocks, which were to be dedicated at any one time to servic- 
ing eitherthe PC or the TMS320. Semaphore 0 could be used 
to indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of memory. 

To take aresource, in this example the lower2K of dual-port 
RAM, the PC could write then read a zero into Semaphore 0. 
If this task were successfully completed (a zero was read 
back, ratherthan a one), the PC would assume control of the 
lower 2K. Meanwhile, the TMS320 might attempt to perform 
the same function. Since the TMS320 was attempting to gain 
control of the resource after the PC, it would read back a one 
in response to the zero it had attempted to write into Sema- 
phore 0. At this point, the TMS320's software could choose to 
try and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the PC. 

Once the PC was finished with its task, it would write a one 
to Semaphore 0, then may try to gain access to Semaphore 1 . 
If Semaphore 1 was still occupied by the TMS320, the PC 
could remove its semaphore request and perform other tasks 
until it was able to write, then read a zero into Semaphore 1 . 


If the TMS320 performs a similar task with Semaphore 0, this 
protocol would allow the two processors to swap 2K blocks of 
dual-port RAM with each other. 

The blocks do not have to be any particular size and could 
even be of variable length, depending upon the complexity of 
the software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. 

Semaphores are a useful form of arbitration in real-time 
DSP applications, when the PC must be locked out of a 
section of memory during a transfer, and the TMS320 cannot 
tolerate any wait states. With the use of semaphores, once the 
two processors had determined which memory area was “off 
limits" to the PC, both the PC and the TMS320 could access 
their assigned portions of memory continuously without any 
wait states. Both processors can access their assigned RAM 
segments at full speed. 

Another application of semaphores is in the area of com- 
plex data structures. In this case, block arbitration is very 
important to the maintenence of data integrity. For this 
application one processor may be responsible for building and 
updating a data structure, which the other processor then 
reads and interprets. If the interpreting processor reads an 
incomplete data structure, a major error condition may exist. 
Therefore, some sort of arbitration must be used between the 
TMS320 and the PC. Software semaphores are a perfect fit. 
The building processoruses the semaphore to arbitrate forthe 
block and to lock it once that processor is able to acquire the 
semaphore flag. This processor then is able to go in and 
update the data structure. When the update is completed, the 
semaphore and the corresponding data structure block are 
released. The interpreting processor then acquires the 
semaphore which allows it to come back and read the com- 
plete data structure, thereby guaranteeing consistency. 
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by John C. Mein, Field Applications Engineering 


Synopsis: This tech note describes a simple technique to 
obtain additional interrupts from each side of a dual-port when 
expanding in width. 

Many of today’s dual- ports offer the capability of allowing 
one side to have an interrupt generated to the other side. This 
allows the signaling of messages such as data ready, data 
overflow, etc. This is a handy feature used quite often. IDT'S 
dual-ports offer two interrupts per part — one to each side 
when operated in standalone mode. When expanding in 
depth or width additional interrupts can be obtained — exactly 
how many more depends on how the expansion is accom- 
plished. 

A feature available in many dual-ports is depth expansion 
capability. One simply uses external address decoding to 


select one of multiple dual-ports (usually all masters). An 
example of this scheme is offered by the IDT 7005 8kx8 dual- 
port and shown in Figure 1 . 

This depth expansion results in two interrupts being 
available on either side. For side A to generate an interrupt to 
side B, side A must write anything to location 1FFF (8191 
decimal). This generates the interrupt to side B which is 
cleared only by side B reading the same location 1 FFF. Side 
B can likewise generate an interrupt to side A — the only 
difference is the memory location is now 1FFE (8190 deci- 
mal). Another set of interrupts also resides at locations 3FFF 
(16383 decimal) and 3FFE (16382 decimal). 
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Figure 1. Depth Expansion of the IDT7005 8k x 8 Dual-Port 
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Figure 2 shows a typical system consisting of two 8kx8 
dual-ports expanded in width. Here one must be careful to 
have address arbitration done by only one chip (the master) 
and having the otherchips (the slaves) followthe master. This 
is easily accomplished using separate master and slave chips 
(such as the IDT7130 and IDT7140) or on the newer chips 
such as the IDT7005/6 and IDT7024/25 by connecting the 
M/S pin appropriately. All address lines are tied in parallel and 
only one interrupt for each side (since the address mapping is 
the same for both chips) is used. The other interrupts are not 
connected. 


However, when expanding in width, one can have extra 
interrupt lines (one per chip) generated by simply inverting any 
address line between the two (or more) dual-ports. As shown 
in Figure 3 we have inverted address line A12. The only item 
one needs to be careful about is to insure you correctly 
calculate the new address location for the additional inter- 
rupts. For this example, instead of the interrupts being at only 
1 FFF and 1 FFE they are now also at FFF (4095 decimal) and 
FFE (4094 decimal). It would also be possible to map the 
interrupts to be contiguous in the address map (i.e. map them 
to be at FFE, FFF, 1000, and 1001). 
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Figure 2. Normal Width Expansion of the IDT7005 8k x 8 Dual-Port 
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Another way to accomplish this would be to separate the 
chip enables for each dual-port. Then, to enable an interrupt, 
just enable and write to the appropriate dual-port. The 
advantage of this technique is that no additional address 
decoding delay is inserted. 

The same methodology can be applied to multiple width ex- 
pansions. For instance, using a 7006 1 6kx8 dual-port for a 32 


bit system (resulting in a 1 6kx32 memory) would result in four 
interrupts for each side for a total of 8 (compared with only two 
by the normal expansion method). 

This tech note showed a simple way of obtaining more 
interrupts then normal when expanding in width. This is easily 
accomplished by inverting one or more of the address lines 
between the dual-ports. 
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INTRODUCTION 

IDT packaging technology includes the utilization of mod- 
ules, in order to integrate several chip-level components into 
a single subsystem. The resulting packing density offers 
several user benefits: 

1. Overall system space requirements may be substantially 
reduced. 

2. Noise effects may be greatly reduced by the close 
prximityof components on a module. 

3. High-speed circuit operation may be more readily 
achieved by the reduction of interconnect capacitance 
and distance. 

4. Trouble-shooting and field service may be improved by 
the system partitioning into readily replaceable functions. 

5. System enhancements may be offered as plug-in 
options with a minimum of board space allocation 
required. 

The IDT Subsystems portfolio include numerous standard 
module products. However, it may be quite advantageous to 
consider the use of a custom module for a given application. 
In this case, the user should be familiar with IDT Subsystem 
design guidelines and limitations in order to determine if the 
resulting custom module design will meet their needs and if it 
can be properly manufactured. 

MODULE/COMPONENT MATERIAL 
CONSIDERATIONS 

There are two different module materials available for use: 

FR-4 LAMINATE SUBSTRATES 

It is a industry standard epoxy-glass multi-layer printed 
circuit board material, it is intended for commercial/industrial 
applications which do not have high temperature operating re- 
quirements. Plastic packaged components must be used on 
FR-4 modules, since the temperature coefficient of expansion 
of ceramic components do not match that of FR-4 material. 

CERAMIC SUBSTRATES 

This substrate is a industry standard multi-layer co-fired 
ceramic material. This material is required for military grade 
products and for high-temperature applications. Ceramic is 
desirable for designs requiring the highest density since the 
packing density of components onto the substrate material is 
much higher with ceramic than with FR-4. It is possible to 
mount plastic components on ceramic modules, but this is 
generally not economically sensible. 

MODULE PACKAGE TYPES 

IDT modules are available in a variety of standard module 
packages, in addition to other non-standard package. Cus- 
tom packages orpin requirements are available upon request. 


1. Dual In-line (DIP) - Figure 1. 

Ceramic modules utilize sidebrazed pins, which do not 
extend onto the surfaces of the module substrate. As a 
result, both top and bottom surfaces of the module are 
available for component replacement. FR-4 material, on 
the other hand, requires the pins to wrap over the top and 
bottom surfaces for mechanical support. This reduces the 
available surface area (on both the top and bottom) for 
placement of components. 

2. Quad In-line (QIP) - Figure 2. 

These modules have two parallel rows of pins on each side 
of the module (i.e.4total rows), extending perpendicular to 
the plane of the module, like DIPs. Ceramic substrates 
uses sidebrazed pins for the outer row of pins and bottom 
brazing for the inner row (L-shaped pins permit this). FR-4 
substrates requires pins to be attached through the plane 
of the module. 

3. Hex In-line (HIP) - Figure 3. 

These modules have 3 parallel rows of pins on each side of 
the module (i.e. 6 total rows), extending perpendicular to 
the plane of the module, similar to DIPs. Ceramic material 
uses bottom brazed pins while FR-4 requires the pins to be 
attached through the plane of the module. 

4. Single In-line (SIP) - Figure 4. 

These modules have a single line of pins which extend out 
in parallel to the plane of the substrate, rather than perpen- 
dicular. Ceramic substrate SIP pins are attached to the one 
surface only, and henca, do not impact usable surface area 
on the other side. FR-4 substrates, however, requires pin 
attachment on both surfaces and this reduces available 
area. 

5. Dual SIP (DSIP) - Figure 5. 

These modules have two parallel rows of pins which extend 
out in parallel to the plane of the substrate, similar to SIPs. 
Both ceramic and FR-4 substrates require the use of some 
surface area on both sides for pin attachment to the 
module. 

6. Zig-zag In-line (ZIP) - Figure 6. 

These modules have two parallel rows of pins which extend 
out in parallel to the plane of the substrate, similarto DSIPs. 
However, each side is offset relative to the other side. For 
the case of standard 0.1 00” pin to pin spacing (on one side), 
the opposite side will be offset by 0.050” but still maintain 
0.100" pin to pin spacing on its own side. 

7. Single In-line Memory Module (SIMM) - Figure 7. 

These modules use industry standard edge connectortype 
pins to be used with card edge sockets. These substrates 
are made exclusively with FR-4. 

8. Pin Grid Array (PGA) - Figure 8. 

These modules use industry standard through hole grid 
arrayformats necessary for high pin count designs. PGAs 
are made exclusively with ceramic substrates. 
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Figure 1(a). Ceramic DIP 


Pins angled 
overtop and 
bottom surfaces 





H h~ 

0.100 " Centers 


Figure 2(a). Ceramic QIP 
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Figure 3(b). FR-4HIP 
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BACK VIEW 
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Figure 4(a). Ceramic SIP 
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Figure 4(b). FR-4 SIP 
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Figure 5(a). Ceramic Dual-SIP 
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FRONT/BACK VIEW 


END VIEW 
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Figure 5(a). FR-4 Dual-SIP 
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SURFACE ARE LIMITATIONS FOR PIN 
ATTACHMENT 

The module sustrate type determines the method of pin at- 
tachment, as outlined in the previous section. The method of 
pin attachment, therefore, may impact the amount of available 
surface space for components on the top and bottom sur- 
faces. 

Ceramic DIPs do not have any usable surface area restric- 
tions, since the side-brazed pins do not extend onto the 
module surface area. FR-4 DIPs require that 0.1 00" from the 
edge of the module be unavailable for components (on both 
sides of the module). This results because the module pins 
extend through both sides of the module and therefore take 
away some surface area. 

Ceramic SIPs, due to the side-brazed pins, require the 
same 0.1 00" margin on the surface of the module to which the 
pins are attached. The other side has no such constraint. FR- 
4 SIPs require 0.1 00" margin on both sides, since the pins are 
attached on both sides. 

Dual SIPs, ZIPs, and SIMMs require 0.100" margins on 
both sides to accomodate the pins. This holds for both ceramic 
and FR-4 modules. 

Ceramic QIPs have no top side restrictions for pin attach- 
ment, but have a constraint on the bottom side of 0.1 00”. FR- 
4 QIPS use pins which go through the module material and 
this imposes constraints on both sides. The restriction inhibits 
any component from being located within 0.225" of the edge 
of the module on which the pins are located. 

Ceramic HIPs have no top side restrictions but require 
0.250" of margin on the bottom. FR-4 HIPs require 0.350" 
margin on both the top and bottom of the module. 

PGAs have not top side restrictions; however, the bottom 
side is used exclusively for pin attachment. In certain cases, 
there may be a small bottom area available for component 
placement but this area is usually only large enough for logic 
or passive type component packages. 

COMPONENT SPACING LIMITATIONS 

The space required between components on a module is 
the same forboth ceramic and FR-4 substrates. The minimum 
space between any two components on a module is 0.050". 
Figure 9 illustrates this as dimension D1. Note that if pins 
extend out from the body of a component package (as shown 
for the components of Figure 9), then the spacing required is 
the space starting from the ends of those pins. On the other 
hand, if the component pins are under the component pack- 
age, then the space is merely the space between the compo- 
nent package bodies. 

Each component on a module, regardless of the substrate 
type, must be at least 0.025" from the edge of the module, as 
shown by dimension D2 in Figure 9. 

DECOUPLING CAPACITORS 

The inclusion of decouping capacitors is dependent upon 
the expected current surges on the module, as well as the 
general speed of the devices (higher speed devices generally 


need more decoupling). It is recommended that decoupling 
capacitors be liberally used. Typical applications usually em- 
ploy 1 decoupling capacitorforeach memory component and 
1 for ever 1 .5 logic components on the module. 

Each decoupling capacitor may be treated as any other 
component, in terms of its requirement for spacing from other 
components or module edges. The physical size of standard 
decoupling capacitors is 0.080" by 0.200" and the typical 
value is 0.068 pF. Figure 10 illustrates module dimensions 
with capacitors included. 

OVERALL MODULE DIMENSIONS 

Module length is constrained by the number of pins on the 
sides of the module or by component package area require- 
ments, which ever is greater. The pin pitch (center-to-center 
spacing) is normally standardized at 0.100”, but may be 
customized to any user-specific value. To a first-order ap- 
proximation, the number of pins and their pitch determine the 
module length. 

Module width, although variable, is best kept to standard 
dimensions. This eases the requirements placed upon sock- 
ets fortesting, bum-in and even forfinal system use. Standard 
widths for high pin count modules are those widths which are 
multiples of 0.300". Common usage has been found for 
widths of 0.3, 0.6, 0.9, 1.2, and 1.5 inches. 

Let us illustrate how to approximate a custom modules' 
dimensions with a short example. 

A customer wants a custom static RAM module meeting 
these specifications: 

a) 256K x 8 memory configuration 

b) using 32K x 8 LCC components 

c) ceramic SIP package type 

d) standard 0.100" pin pitch 

The number of necessary pins for this module would be 33 
(1 8 address inputs, 8 data I/O, 2 Vcc, 2 GND, 1 output enable, 
Ichips select, and 1 write enable). 

CASE 1 - Assumption: Components Single Sided Surface 
Mounted. 

Shown below are calculations which will show that the 
area required for component placement on one side of the 
module are greater than (# of required pins) x (pin pitch). 
Therefore, the overall dimensions of the module are deter- 
mined by the area requirements of the components. Rough 
dimensions of the module in this case would be (also refer- 
ence Figure 11): 

Length = 2(0.025") + 8(0.460") + (0.360") + 4(0.080") + 
12(0.050") 

= 5.01 inches 

Height = (0.100") + (0.560") + (0.025" ) 

= 0.685 inches 
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CASE 2 - Assumption: Components Double Sided Surface 
Mounted. 

Shown below are calculations which will show that the area 
required for component placement on both sides of the 
module are greater than (# of required pins) x (pin pitch). 
Therefore, the overall dimensions of the module are deter- 
mined by the area requirements of the pins. Rough dimen- 
sions of the module in this case would be (also reference 
Figure 12): 

(Length determined by components) 

Length=2(0.025") +4(0.460") + (0.360") + 6(0.050") + 2(0.080") 
= 2.71 inches 

Height=(0.100") + (0.560") + (0.025") 

= 0.685 inches 

(Length determined by the pins) 

Length=(33 pins) x (0.100"/pin) + 2(0.025") 

= 3.350 inches 

Height=(0.100") + (0.560") + (0.025") 

= 0.685 inches 


0.025“- 


rr 


0.560“- 


UL 


5.01“ 


0.460“ 0.360“ 


|<- 0.025- 0.080“ I* *J |*->| -*| I*- 0.050“ — »j j^- 0.050“ 


0 . 100 “- 


mrnmTmrnmMmrnm- 


0.685“ 


-► <*-C 


FRONT VIEW 


Figure 11. Single Sided Surface Mounted SIP Module 
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BACK VIEW 


Figure 12. Double Sided Surface Mounted SIP Module 


SUMMARY 

The guidelines outlined in this document are intended to sign rules can be considered, although we recommend stay- 
assist in the preliminary feasibility design of custom modules, ing with our extensively characterized standard design rules. 
The dimensions for inter-component and pin-component Contact your IDT Sales Representative for additional detailed 
spacing are based on IDT Subsystem's standard design rules, information regarding IDT custom modules. 

For applications requiring smaller module spacing, tighter de- 


9.26 


9 






OPERATION MODES OF THE 
DUAL-PORT RAM (SHARED 
MEMORY MODULE) 


APPLICATION 

NOTE 

AN-74 


INTRODUCTION 

It is becoming increasingly common for systems to 
incorporate two or more processors in a system, and for those 
processors to share a block of memory. Shared memory is 
often used for interprocessorcommunications, data buffering, 
orto reduce the memory requirements when both processors 
share dataorcode. Anotherapplication is processor/peripheral 
interfaces. 

A common implementation of shared memory is with true 
dual-ported static R AMs. Another is to place standard dynamic 
or static RAM on a bus and have the processors arbitrate for 
access to that memory. Dual-port RAMs have the advantage 
over shared single-port memory of higher data transfer rates 
because dual-port RAMs allow simultaneous access to the 
two ports, and handle arbitration much more efficiently than 
through bus protocols. Each processor accesses the dual 
port as a conventional static RAM, with no knowledge of 
accesses on the other port except in certain cases when the 
two processors access the same address simultaneously. 
Disadvantages of dual-port RAMs are reduced density and 
higher cost relative to standard SRAMs. But if a system 
designer uses standard RAMs, he must either arbitrate for a 
bus, or design his own arbitration logic. 

As an extension to our dual-port RAM and memory module 
product lines, we have developed a family of dual-ported 
modules, based on standard SRAMs, that we call Shared 
Memory Modules (SMM). The SRAMs are combined on the 
module with custom circuits which implement the arbitration 
and multiplexing functions. Because of this combination, the 
SMM provides the same simple asynchronous interface as 
conventional dual-port RAMs, while achieving high densities 
at low cost. 

To demonstrate its functionality and performance, we will 
examine in detail one of IDT's Shared Memory Modules, the 
IDT7MB6036. 

The IDT7MB6036 is a 128K x 16 Dual-Port RAM Shared 
Memory Module. It has three possible modes of operation: 
Stand Alone, Width/Depth Expansion, or Dedicated Slave 
Modes. 

STAND ALONE OPERATION 

The SMM is a natural in cases of multiprocessor 
communication in the absense of a traditional arbitrated bus, 
and where a large amount of shared memory must fit into a 
limited area. To implement the same arbitration and 
multiplexing logic discretely would consume considerable 
board space and a large number of devices, as well as design 
time. 


Although only one of the two ports can access a SMM at a 
given time, any pro cessor that is unable to obtain access is 
notified by a BUSY signal which is used to generate wait states 
until the memory becomes available. This is functionally the 
same as with true dual-port RAMs. The only difference is that 
it may occur more frequently in the SMM. But even this may 
not result in a performace penalty since the most common use 
of shared memory is for block exchanges. In this case, one 
side does not attempt to read the memory until the other side 
has finished writing a block of data into it, and simultaneous 
accesses of the shared memory are rarely attempted. 
Furthermore, if very large blocks are being transfered, improved 
performance may be possible with the SMM because space 
and cost constraints permit a larger memory than with dual- 
port RAMs, and hence more efficient block moves. 

The arbitration permits access to the memory on only one 
of the two ports at a time, and is based on chip select (CS) input 
signals. Although data strobes (DS) on the wider modules 
function as byte-wide chip selects, they are not included in the 
arbitration. The first side to assert its CS is gr anted access. 
When CS is asserted on the other side, BUSY is asserted on 
that side, and access is not granted. When the first side 
dea sserts c hip select, the second side is then granted access 
and BUSY is deasserted. If both processors attempt access 
at the same time, the arbitration logic will permit access to only 
one side, although it not possible to predict which port that will 
be. Figure 1 shows the fundamental connections of a SMM to 
two processo rs in a Stand Alone Mode. 

Apart from BUSY, this arbitration circuitry introduces only 
two special timing parameter. At the start of a write cycle, the 
assertion of DS (or RA/V, whichever is asserted later) must not 
occur until a maximum time (tcDS) after CS is asserted. This 
allows time forthe arbitration to be performed and the address 
multiplexer to stabilize before the write pulse to the SRAMs is 
g ene rated. Address multiplexer switching time is also required 
wh en acc ess switches from one port to the other as indicated 
by BUSY going inactive on a port tha t has been waiting to 
write. By waiting tBDS after BUSY goes inactive before 
initiating the write with DS (or R/W), the address is allowed 
time to settle. 

The preceding description of arbitration logic assumes that 
the SMM is operating in Master mode, as determined by the 
Master/Slave pin (M/S). This is the standard mode of operation 
when a single module is being used, orwhen multiple modules 
are expanded in depth. The SMM may also be configured in 
a Slave mode, which is similar but not identical to dual-port 
RAM slave operation. The slave mode is useful for width 
expansion of the modules, and for forcing priority to one port 
or the other. 
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Figure 1. Stand Alone Configuration 


WIDTH/DEPTH EXPANSION 

When in Slave mode, the SMM does not perform arbitration, 
but instead depends on inputs from an external source. In 
width expansion (see Figure 2), a single master module is 
teamed with the necessary number of slave modules to 
achieve the desired system data width. The master performs 
the arbitration and transmits the results to the slave(s). This 


prevents “Busy Lock-out" which could result if multiple masters 
disagreed on which port to grant a ccess. 

In addition to the left and right J3USY output signals, the 
master also drives SELLOUT andl_/R_OUT signals. SEL_OUT 
indicates that a port is actively being accessed, and L/R_OUT 
indicat es which port it is. On the Slave configured d evice, t he 
BUSY pins become inputs with different names. L_BUSY on 



Figure 2. Width Expansion Configuration 
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the slave becomes L/RJN and is connected to L/R_OUT on 
the master, while R J3USY on the slave becomes SELJN and 
is connected to SEL_OUT on the master. Since these pins 
determine which port is granted access, the chip select pins on 
slave devices are ignored. 

Master/slave combinations also mandate additional timing 
considerations. The read delay from the assertion of CS is 
increased by tLR (= tSEL). During writes, tcos and tBDS must 
also be increased by tLR. 

Depth expansion of the SMM is no different from SRAMs. 
Every module is configured as a master, and the additional 
address bits are decoded to drive the CS of each. L/R_OUT 
and SEL _OUT a re left unconnected. All remaining signals, 
including BUSY are tied together between all modules. 


DEDICATED SLAVE OPERATION 

Another important use of the Slave mode is to temporarily 
grant memory access to one processor exclusively. While the 
SMM is normally be operated in a mode that gives equal 
priority to either side, it may also be necessary for one 
processor to perform a burst read or write without interruption 
by the other processor. This may be achieved by switching the 
shared port module from masterto slave mode, and asserting 
SELJN and L/RJN so as to permit access by only this one 
side. Upon completion of these accesses, the SMM is set 
back to Master mode and normal (equal priority) operation is 
resumed. This mode of operation is shown in Figure 3. 

Now that we are more familiar with the functional operation 
of the SMM, we can discuss some of the design and 
performance trade-offs associated with lDT's SMM. 



2737 drw 03 

Figure 3. Dedicated Slave Configuration 


PERFORMANCE/TIMING COMPARISONS 

Let’s analyze the performance trade-offs of shared mem- 
ory functionality by comparing timing differences between two 
possible solutions, dual-port modules and Shared Memory 
modules. 

For this example we will examine the 70ns versions of the 
IDT7M135 (16K x 8) Dual-Port Module (DPM) and the 
IDT7MB6036 (1 28K x 1 6) Dual-Port Shared Memory Module 
(SMM) for various read, write and busy situations. 

SITUATION #1 : Non-contention Read Cycle 

This is a condition when both ports do not simultaneously 
access the same memory cell for the DPM or when both ports 
simultaneously access any memory cell for the SMM. 



IDT7M135 

IDT7MB6036 

tRC 

70ns (min.) 

70ns (min.) 

tAA 

70ns (max.) 

70ns (max.) 

tACS 

70ns (max.) 

70ns (max.) 

tOE 

40ns (max.) 

37ns (max.) 

tOH 

5ns (min.) 

5ns (min.) 

tCLZ 

10ns (min.) 

N.A. 

tCHZ 

35ns (max.) 

N.A. 

tOHZ 

30ns (max.) 

7.5ns (max.) 

tOLZ 

5ns (min.) 

8ns (min.) 

tPU 

5ns (min.) 

N.A. 

tPD 

5ns (max.) 

N.A. 
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Both modules have almost the same timing parameters for 
a non-contention read cycle except for the output parameters 
tcLZ, tCHZ, and tonz or the power on/off parameters tpu and 
tPD. tCLZ, tCHZ, tPU and tPD parameters are not specified for 
the SMM because it is not applicable to its operation. How- 
ever, toHZ-the time in which the output drivers hold onto the 
data outputs is different between the modules due to the fact 
that the SMM data outputs come via a logic component, the 
on-board Data Mux, while the DPM data outputs come via a 
memory cell. This turns out to be a relatively minor difference 
unless there is concern with the impedance state of the data 
bus after the read cycle has already occurred. 

SITUATION #2: Non-contention Write Cycle 

This is a condition when both ports do not simultaneously 
access the same memory cell for the DPM or when both ports 
simultaneously access any memory cell for the SMM. 



IDT7M135 

IDT7MB6036 

twc 

70ns (min.) 

70ns (min.) 

tew 

60ns (min.) 

60ns (min.) 

tAW 

60ns (min.) 

60ns (min.) 

tAS 

0ns (min.) 

0ns (min.) 

tWP 

45ns (min.) 

tDS 35ns (min.) 

tWR 

5ns (min.) 

5ns (min.) 

• tDW 

30ns (min.) 

30ns (min.) 

tDH 

10ns (min.) 

5ns (min.) 

tOHZ 

35ns (max.) 

N.A. 

tWHZ 

35ns (max.) 

N.A. 

tow 

0ns (min.) 

N.A. 


Again, both modules have almost the same timing parame- 
ters for this situation. The few exceptions are the output 
parameters toHZ, tWHZ, and tow which are not specified on the 
SMM at all. Just like the Read Cycle, this omission turns out 
to be relatively minor unless there is concern with the imped- 
ance state of the data bus after the write cycle has already 
occurred. 


SITUATION #3: Contention Read/Write Cycle 

This is the condtion where both ports simultaneously ac- 
cess the memory cell or array. 



IDT7M135 

IDT7MB6036 

tBAA 

45ns (max.) 

tCB 

15ns (max.) 

tBDA 

45ns (max.) 

tCB 

15ns (max.) 

tBAC 

40ns (max.) 

tCB 

15ns (max.) 

tBDC 

35ns (max.) 

tCB 

15ns (max.) 

tBDD 

50ns (max.) 

tCB 

70ns (max.) 

tWDD 

90ns (max.) 

tBD 

70ns (max.) 

tDDD 

70ns (max.) 

tBD 

70ns (max.) 

tAPS 

10ns (min.) 


N.A. 


It is during contention situations where the major differ- 
ences between the DPM and the SMM occur. 

Both the DPM and the SMM modules will arbitrate between 
ports based on either CS or address signals matching. Next, 
both w ill select the losing port by asserting its’ corresponding 
BUSY flag. The first difference occurs during this operation. 
The SMM uses much less time (tCB) than the DPM (tBAA or 
tBAC) for the arbitration logi c to dec ide which port “lost” and 
then to assert the respective BUSY flag. The SMM has a 30- 
35ns advantage over the DPM during this operation. 

Another difference between the DPM and the SMM is the 
time it takes the “losing" port to complete a Read or Write Cycle 
after the matching CS or address situation becomes False. 
For the SMM Read/Write Cycle it takes: 

tCB +tBD = 15ns +70ns = 85ns (READ DATA OUTPUT VALID) 
tCB + tBDs = 1 5ns + 1 0ns = 25ns (WRITE CYCLE INITIATED). 

For the DPM Read/Write Cycle it takes: 

tBDA + tBDD = 45ns + 50ns = 95ns (READ DATA OUTPUT 
VALID) or 

tBDC + tBDD = 35ns + 50ns = 85ns (READ DATA OUTPUT 
VALID) 

tBDA + tWH = 45ns + 20ns = 65ns (WRITE CYCLE INITIATED) 
or 

tBDC + tWH = 35ns + 20ns = 55ns (WRITE CYCLE INITIATED). 

Again we see the SMM has a 0-1 0 ns adv antage over the 
DPM when reading valid data after a BUSY condition and a 
30-40n s advantage for the Write Cycle to be initiated after a 
BUSY condition. 

The performance/timing a dvantag es above showthe SMM 
is faster than the DPM during BUSY arbitration situations and 
for read/writ e cycle s after contention . However, keep in mind 
statistically BUSY arbitration situations may arise an equal 
amount of times for the DPM as for the SMM but contention 
situations will not occur an equal amount of times. Because 
the DPM is truly dual-ported, contention will only occur when 
both ports access the same exact memory cell out of the entire 
memory array at the same time. The probability of this situ- 
ation is small. On the other hand, the SMM has contention 
when one port controls the entire memory array and the 
opposite port acc esses a ny location in the memory array (and 
thus will receive a BUSY flag). The probability of this situation 
occuring is quite large by nature of the SMM’s basic internal 
logic structure. This is especially true for applications where 
both ports are operating at relatively high speeds. So, 
although the SMM executes contention situations faster than 
the DPM, it is the greater number of times in which contention 
situation occurs which may put it at a disadvantage relative to 
the DPM. 

This disadvantage, however, may be inconsequen- 
tial when we look at the next performance trade-off, the much 
greater memory densities one can realize using SMM than by 
using DPM. The SMM is available in greater memory sizes 
because it uses standard high density SRAMs and logic while 
the DPM must use smaller density dual-port components. 
Another performance trade-off to think about is the associated 
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cost of implementing SMM vs. DPM solutions, dual-port 
components being harder to build and thus relatively more 
expensive than SRAMs. 

Taking into account these various trade-offs associated 
with Dual-Port Modules and Shared Memory Modules, a 
natural division as to which module is the best solution for a 
specific application does become apparent. For those appli- 
cations where; 

a) high-speed operation of one or both ports is required, or 

b) contention situations occur frequently but speed here is 
not a major factor, or 

c) price/memory density are not major factors, then the 
Dual-Port Module is the product of choice. For those applica- 
tions where; 


a) medium/slow speed operation of one or both ports is 
required, or 

b) contention situations occur infrequently (either statisti- 
cally or via external software/hardware controls), or 

c) price/memory density are major factors, then the Shared 
Memory Module is the product of choice. 

For the sake of completeness, we would like to mention 
there are other ways to implement shared memory function- 
ality-ASICs, PALs, interleaving RAMs, and DRAMs + DRAM 
controllers to name a few. But for those high-performance 
applications which would like to take advantage of high speed, 
low power CMOS products IDT's Dual-Port and Shared 
Memory Modules do fit well into a wide range of hardware 
applications. 
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INTRODUCTION 

The IDT7M4017 is a 2 megabit high-speed static RAM 
module constructed on a co-fired ceramic substrate using 
eight 32K x 8 static RAM components in leadless chip carriers. 
The module is offered as a 60-pin sidebraze DIP allowing it to 
be used as a 64K x 32 memory block (see IDT7M4017 
datasheet). However, because the module is internally 
organized into four blocks with separate chip selects, it is more 
versatile and can easily be configured as a 256K x 8 or 1 28K 
x 1 6 by simply decoding the four chip selects. 

256K x 8 ORGANIZATION 

Using the IDT7M4017 along with an IDT54/74FCT139 
decoder device allows the user to choose to configure the 
module as a 256K x 8 memory block (see Figure 1). The two 
upper order address bits A1 6 and At 7 are used as inputs to 
the decoder to select one of the four outputs that will drive the 
module chip selects. The data lines are connected together 
as shown in the diagram to create a single 8-bit data bus. The 
two write enables on the module are connected together to 
allow write access to all banks with one signal. 

128Kx 16 ORGANIZATION 

In similar fashion, the IDT7M4017 can be configured as a 
128K x 16 memory block (see Figure 2). The upper order 
address bit, A1 6, is used as an input to the decoder to select 
one of two outputs that each drive two of the four module chip 
selects. In this case, the data lines are connected together as 
shown in the diagram to create two separate 8-bit data buses 
that are read simultaneously. The write enables can be kept 
separate to allow byte-access capability on the 16-bit bus. 
Note that the user’s chip select should be connected to the 
enable on the decoder. 


CONCLUSION 

The IDT7M4017 module offers a variety of advantages to 
the circuit designer. One module can be used for multiple 
word-width applications (8-bit, 1 6-bit, 32-bit) with many memory 
depths from 64K to 1M. In addition, it incorporates the high 
density advantage of surface mount technology in a through- 
hole package. It guarantees a higher performance 2M-bit 
memory block by integrating critical components and 
interconnects on a small substrate. Finally, the module 
solution saves on overall system cost by providing designers 
with a tested functional block with the added advantages of 
manufacturing ease, reduced troubleshooting, and faster 
time-to-market. 

FUTURE ORGANIZATIONS 

The two no-connects on the IDT7M4017 (pins 36 and 37) 
are actually upper order address bits that are internally routed 
to provide an upgrade path for users who will require more 
memory in their system. The module can be populated with 
eight IDT71024 128K x 8 static RAM components in leadless 
chip carriers to yield 256K x 32, 51 2K x 1 6 and 1 M x 8 module 
organizations. 
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1 

MULTIPROCESSOR SYSTEMS 


by Kelly Mass 


The IDT7MB6049 is a complete cache module for the 
IDT79R3000 RISC processor and is designed for both single- 
and multi-processor systems. It has two banks of SRAMs, 
each configured as 16K x 60, and each with address latches. 
One bank is used to cache instructions, the other to cache 
data. They share a data bus, allowing one bank to be 
accessed at a time. 

Use in multi-processor systems, is facilitated by a second 
address bus and an additional set of latches forthat bus. This 
bus is used in multi-processor applications to latch an address 
from a source other than the R3000. This allows the system 
to invalidate entries in the data cache in conjunction with the 
R3000. This is done in order to maintain cache coherency. 
The set of address latches forthe instruction cache is included 
in the module for symmetry, although normally no invalidations 
are done to the instruction cache. I nstruction cache invalidation 
would requirecache swapping, but only datacache invalidation 
is described below. 

When the system wants to invalidate an entry in the data 
cache, it forces the R3000 into an MP Stall by asserting 
CpCond(3). During the one clock cycle that it takes for the 
processor to enter the MP Stall, it is the responsibility of the 
system to disable the output of the latch which supplies the 
processor's address to the data cache, and enable the output 
of th e latch w hich supplies the invalidate address. The module 
pins P10E(1) and P20E{1) are used for this purpose. It is 
important that they should never be activated simultaneously 
since the outputs of the l atches are tied together. The same 
applies to P10E(2) and P20E(2) forthe instruction cache. 
Both address latches for the data cache are normally clocked 
by the same DCIk signal from the R3000 through the PI LE(1 ) 
and P2LE(1) pins of the 7MB6049. 

Once the processor is in MP Stall, it strobes DRd while 
CpCond(2) is unasserted, allowing the system to read the 
contents of the cache. The actual invalidation of the data 
cache entries begins when the system asserts CpCond(2) 
and provides the appropriate invalidate address. CpCo nd(2) 
causes the R3000 to output an invalid bit and strobe DWr. 
Multiple invalidations are performed by keeping CpCond(2) 
and (3) asserted, and changing the invalidate address. Note 
that the invalidate address timing must be consistent with the 
processor timing. One suggestion is that the invalidate 
address input of the module be driven by a register that is 
clocked by SysOut. 

The IDT7MB6049 has two chip select (CS) signals. Both 


of these should be grounded if the cache is not depth expanded. 
The four output enable (OE) and four write enable (WE) 
signals are split evenly between the data and instruction 
cache: (1-2) control the data cache, and (3-4) control the 
instruction cache. 

OE(1 -2) ofthe7 MB 6049 c onnect to the DRdl and DRd2 on 
theR3000. DRdl and DRd2 are identical, and the load should 
be distribut ed e venly betw een them. Likewis e, OE (3-4) 
conne ct to IRdl and IRd2, W E(1-2) con nect to DWrl and 
DWr2, and WE(3-4) connect to DWrl and DWr2. 

The convention of the pin naming of the 7MB6049 is that PI 
refers to the address from the R3000, and that P2 refers to the 
(invalidate) address from the system. Likewise, (1) refers to 
the data cache a nd (2 ) refer s to th e instruction cache. As 
shown in Figure 2, PI LE(1 ) and P2LE(1 ) are typically connected 
together to DCI k since they l atch ad dresses into the two data 
cache latches. P1 LE(2) and P2LE(2) likewise are connected 
together to ICIk. P2LE(2) is not used if instruction cache 
invalidation i s not p erform ed. 

Similarly, PIOE(I) and P10E(2) are typically connected 
together so that the outputs of the two R3000 a ddres s latch es 
are enabled and disabled together, while P20E(1 ) and P20E(2) 
can toget her co ntrol the output of the invalidate address 
latches. P20E(2) may be pulled continuously high if the 
instruction invalidate address latch is unused. 

The 60 data I/O pins of the module are labeled D(0) to 
D(59). Although the ordering of the data and address pins of 
a RAM is normally arbitrary and can be ignored, that is not the 
case with the 7MB6049. Because of steps taken to reduce the 
chip count and power consumption of the module, Tag(12)- 
Tag(15) of the R3000 must connect to D(36)-D(39) on the 
7MB6049, and AdrLo(12)-AdrLo(15) of the R3000 must 
connect to P1A(10)-P1A(13) on the 7MB6049. The order in 
which the other I/O pins are connected is not critical. Table 1 
shows recommended I/O pin connections between the R3000 
and 7MB6049. 


R3000 Signals 

IDT7MB6049 Signals 

Data 

Data(O) - Data(31) 

D(0) - D(31) 

Data Parity 

DataP(O) - DataP(3) 

D(32) - D(35) 

Tag 

Tag(12) - Tag(31) 

D(36) - D(55) 

Tag Parity 

TAgP(O) - TagP(2) 

D(56) - D(58) 

Tag Valid 

TagV 

D(59) 


2730 « .01 


Table 1. Connection of Data and Tag Buses 
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R3000 

DCLK 


ICLK 


AddrLo (2-1 5) 

DWrl , DWr2 

DRdl. DRd2 

]RdFj,lRd2 

lWri,lWr2 

DATA AND 
TAG BUSES 

X7 


IDT7MB6049 


P2A(0)-P2A(13) 

PI LE(1) 

P20E(1) 

P2LE(1) 

P20E(2) 

P1LE(2) 

P10E(1) 

P2LE(2) 

PI A(0)-P1A(13) 

P10E(2) 

WE(1), WE(2) 


OE(1), OE(2) 


OE(3),OE(4) 


WE(3), WE(4) 

D(0)-D(59) 

CS(1),CS(2) 



INVALIDATE ADDRESS (2-15) 
INVALID ADDRESS ENABLE 

PROCESSOR ADDRESS ENABLE 


A 


TO 

SYSTEM 


Figure 2. Pin Connections of the IDT7MB6049 
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ALABAMA 

IDT 

4930 Corporate Dr., Ste. 1 
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(205) 721-0211 


ALASKA 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 


ARIZONA 

Western High Tech Mktg. 
Scottsdale, AZ 
(602) 860-2702 


ARKANSAS 

IDT 

(S. Central Regional Office) 
14285 Midway Rd., Ste. 100 
Dallas, TX 75244 
(214) 490-6167 


CALIFORNIA 

IDT 

(Corporate Headquarters) 
3236 Scott Blvd. 

P.O. Box 58015 
Santa Clara, CA 
95052-8015 
(408) 727-6116 

IDT 

(Western Headquarters) 
2972 Stender Way 
Santa Clara, CA 95054 
(408) 492-8350 

IDT 

(SW Regional Office) 

6 Jenner Dr., Ste. 100 
Irvine, CA 92718 
(714) 727-4438 

IDT 

(SW Regional Office) 
16130 Ventura Blvd., 

Ste. 370 

End no, CA 91436 
(818)981-4438 

Quest-Rep 
San Diego, CA 
(619) 565-8797 


CANADA 

(EASTERN) 

Canadian Mktg. Tech. Inc. 
Mississauga, ONT 
(416)612-0900 

Canadian Mktg. Tech. Inc. 
Pointe Claire, QUE 
(514)694-6088 

CANADA 

(WESTERN) 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 


COLORADO 

IDT 

(NW Regional Office) 
1616 17th St., Ste. 370 
Denver, CO 80202 
(303) 628-5494 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 


CONNECTICUT 

Lindco Associates 
Woodbury, CT 
(203) 266-0728 


DELAWARE 

IDT 

(NE Regional Office) 
428 Fourth St., Ste. 6 
Annapolis, MD 21403 
(301) 858-5423 


FLORIDA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 10 
Indian Harbor Beach, FL 
32937 

(407) 773-3412 

IDT 

(SE Regional Office) 

601 Cleveland St., Ste. 400 
Clearwater, FL 34615 
(813) 447-2884 

IDT 

(SE Regional Office) 

1500 N.W. 49th St, 

Ste. 500 

Ft. Lauderdale, FL 33309 
(305) 776-5431 


GEORGIA 

KANSAS 

MISSISSIPPI 

IDT 

Rush & West Associates 

IDT 

(SE Regional Office) 

Olathe, KS 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 10 

(913) 764-2700 

1413 S. Patrick Dr., Ste. 10 

Indian Harbor Beach, FL 


Indian Harbor Beach, FL 

32937 


32937 

(407) 773-3412 

KENTUCKY 

(407) 773-3412 


Norm Case Associates 


HAWAII 

Rocky River, OH 
(216) 333-0400 

MISSOURI 

IDT 


Rush & West Associates 

(Western Headquarters) 


St. Louis, MO 

2972 Stender Way 

Santa Clara, CA 95054 

LOUISIANA 

(314) 965-3322 

(408) 492-8350 

IDT 

(S. Central Regional Office) 

MONTANA 

IDAHO (NORTHERN) 

14285 Midway Rd., Ste. 100 
Dallas, TX 75244 

Thorson Rocky Mountain 


(214)490-6167 

Englewood, CO 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 

MAINE 

(303) 799-3435 



NEBRASKA 


IDT 


IDAHO (SOUTHERN) 

(Eastern Headquarters) 

IDT 


M2 Westboro Business Park 

(Central Headquarters) 

Westerberg & Associates 

200 Friberg Pkwy., 

1375 E. Woodfield Rd., 

Portland, OR 

Ste. 4002 

Ste. 380 

(503)620-1931 

Westboro, MA 01581 

Schaumburg, IL 60173 


(508) 898-9266 

(708)517-1262 

ILLINOIS 

MARYLAND 

NEVADA 

IDT 

(Central Headquarters) 

IDT 

(NORTHERN) 

1375 E. Woodfield Rd., 

(NE Regional Office) 

IDT 

Ste. 380 

428 Fourth St., Ste. 6 

(Western Headquarters) 

Schaumburg, IL 60173 

Annapolis, MD 21403 

2972 Stender Way 

(708) 517-1262 

(301) 858-5423 

Santa Clara, CA 95054 
(408) 492-8350 

Synmark Sales 


Park Ridge, IL 
(708) 390-9696 

INDIANA 

Arete Sales 

Ft. Wayne, IN 
(219) 423-1478 

MASSACHUSETTS 

IDT 

(Eastern Headquarters) 

NEVADA 

(SOUTHERN) 

M2 Westboro Business Park 
200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 

Western High Tech Mktg. 
(Clark County, NV) 
Scottsdale, AZ 
(602) 860-2702 

Arete Sales 

Greenwood, IN 
(317) 882-4407 

MICHIGAN 

NEW HAMPSHIRE 

IDT 

(Eastern Headquarters) 

M2 Westboro Business Park 
200 Friberg Pkwy., 

IOWA 

Tritech Sales 

Farmington Hills, Ml 
(313) 553-3370 

Rep Associates 

Cedar Rapids, IA 
(319) 373-0152 

MINNESOTA 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 


OHMS Technology Inc. 
Edina, Ml 
(612)932-2920 



NEW JERSEY 

IDT 

(NE Regional Office) 
One Greentree Centre, 
Ste. 202 

Marlton, NJ 08053 
(609) 596-8668 

SJ Associates 
Mt. Laurel, NJ 
(609) 866-1234 


NEW MEXICO 

Western High Tech Mktg. 
Albuquerque, NM 
(505) 884-2256 


NEW YORK 

IDT 

(NE Regional Office) 
250 Mill St., Ste. 107 
Rochester, NY 14614 
(716) 546-4880 

Quality Components 
Buffalo, NY 
(716) 837-5430 

Quality Components 
Manlius, NY 
(315) 682-8885 

SJ Associates 
Rockville Centre, NY 
(516) 536-4242 


NORTH CAROLINA 

Tingen Technical Sales 
Raleigh, NC 
(919) 870-6670 


OHIO 

Norm Case Associates 
Rocky River, OH 
(216) 333-0400 


OKLAHOMA 

IDT 

(Central Headquarters) 
1375 E. Woodfield Rd„ 
Ste. 380 

Schaumburg, IL 60173 
(708)517-1262 


OREGON 

Westerberg & Associates 
Portland, OR 
(503)620-1931 


PENNSYLVANIA 

(WESTERN) 

Norm Case Associates 
Rocky River, OH 
(216) 333-0400 


PENNSYLVANIA 

(EASTERN) 

SJ Associates 
Rockville Centre, NY 
(516) 536-4242 


RHODE ISLAND 

IDT 

(Eastern Headquarters) 

#2 Westboro Business Park 
200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 


SOUTH CAROLINA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 10 
Indian Harbor Beach, FL 
32937 

(407) 773-3412 


TEXAS 

IDT 

(S. Central Regional Office) 
6034 W. Courtyard Dr., 

Ste. 305-48 
Austin, TX 78730 
(512)338-2440 


IDT 

(S. Central Regional Office) 
14285 Midway Rd., Ste. 100 
Dallas, TX 75244 
(214)490-6167 


UTAH 

Anderson Associates 
Bountiful, UT 
(801)292-8991 


VERMONT 

IDT 

(Eastern Headquarters) 

42 Westboro Business Park 
200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 


VIRGINIA 

IDT 

(NE Regional Office) 
428 Fourth St., Ste. 6 
Annapolis, MD 21403 
(301) 858-5423 


WASHINGTON 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 


IDT 

(NW Regional Office) 
7981 168th Ave. N.E., 
Ste 32 

Redmond, WA 98052 
(206) 881-5966 


WEST VIRGINIA 

Norm Case Associates 
Rocky River. OH 
(216)333-0400 


WISCONSIN 

Synmark Sales 
Park Ridge, IL 
(708) 390-9696 


WYOMING 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 


IDT TECHNICAL CENTERS 


Integrated Device Technology 

(Western Headquarters) 

2972 Stender Way 
Santa Clara, CA 95054 
(408) 492-8350 


Integrated Device Technology 

(Southwestern Regional Office) 
6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 


Integrated Device Technology 

(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214)490-6167 


Integrated Device Technology 

(Eastern Headquarters) 

42 Westboro Business Park 
200 Friberg Parkway, Suite 4002 
Westboro, MA 01581 
(508) 898-9266 


INTEGRATED DEVICE TECHNOLOGY, INC. 

(European Headquarters/Northem Europe 
Regional Office) 

21 The Crescent 
Leatherhead 
Surrey, UK KT228DY 
Tel: 44-372-377375 


AUTHORIZED DISTRIBUTORS 

HALL-MARK HAMILTON/AVNET INSIGHT VANTAGE ZENTRONICS 

ELECTRONICS ELECTRONICS COMPONENTS 


Contact your local office. 



INTERNATIONAL SALES 


AUSTRALIA 

George Brown Group 
Rydalmere, Australia 
Tel.: 612-638-1999 

George Brown Group 
Hilton, Australia 
Tel.: 618-352-2222 

George Brown Group 
Blackburn, Australia 
Tel.: 613-878-8111 


AUSTRIA 

Ing. Erst. Steiner 
Vienna, Austria 
Tel.: 43-222-827-4740 


BELGIUM 

Betea S.A. 

Sint-Stevens-Wolnne, 

Belgium 

Tel.: 32-2-725-1080 


DENMARK 

Exatec A/S 

Copenhagen, Denmark 
Tel.: 45-31-191022 


FEDERAL REPUBLIC 
OF GERMANY 

IDT 

(Central Europe Regional 
Office) 

Gottfried-Von-Cramm-Str. 1 
8056 Neufahm 
Federal Repulic of Germany 
Tel.: 49-8165-5024 

Dacom GmbH 
Stuttgart, FRG 
Tel: 49-711-780-6810 

Dacom GmbH 
Ismaning, FRG 
Tel.: 49-89-964-880 

Dacom GmbH 
Buxheim, FRG 
Tel.: 49-08-458-4003 

Dacom GmbH 
Soligen, FRG 
Tol.: 49-21-259-3011 

Dacom GmbH 
Karlsruhe, FRG 
Tol.: 49-72-14-7193 


Dacom GmbH 
Sarstedt, FRG 
49-89-5066-5160 

Scantec GmbH 
Planegg, FRG 
Tel.: 49-89-859-8021 

Scantec GmbH 
Kirchheim, FRG 
Tel.: 49-89-70-215-4027 

Scantec GmbH 
Ruckersdorf, FRG 
Tel.: 49-89-91-157-9529 

Topas Electronic GmbH 
Hannover, FRG 
Tel.: 49-51-113-1217 

Topas Electronc GmgH 
Quickborn, FRG 
Tel.: 49-4106-73097 


FINLAND 

Comodo Oy 
Helsinki, Finland 
Tel.: 358-0757-2266 


FRANCE 

IDT 

(Southern Europe Regional 
Office) 

15 Rue du Buisson aux 
Fraises 

91300 Massy, France 
Tel.: 33-1-69-30-89-00 

Scientec REA 
Chatillon, France 
Tel.: 33-149-652750 

Scientec REA 
Cesson-Sevigne, France 
Tel.: 33-99-32-1544 

Scientec REA 
Saint Etienne, France 
Tel.: 33-77-79-7970 

Scientec REA 
Venissieux, France 
Tel.: 33-78-00-0415 

Scientec REA 
Cedex, France 
Tel.: 33-61-39-0989 

Aquitech 
Merignac, France 
Tel.: 33-56-55-1830 


Aquitech 

Cedex, France 

Tel.: 33-1-40-96-9494 

Aquitech 
Rennes, France 
Tel.: 33-99-78-3132 

Aquitech 

Lyon, France 

Tel.: 33-72-73-2412 


HONG KONG 

IDT 

(Hong Kong Regional Office) 
Unit 329, 3/F Asia Business 
Centre 

The Centre Mark, 

287-299 Queen's Road 

Central 

Hong Kong 

Tel.: 852-542-0067 

Lestina International Ltd. 
Kowloon, Hong Kong 
Tel.: 852-735-1736 


INDIA 

Malhar Corp. 
Rosemont, PA 
Tel.: 215-527-5020 


ISRAEL 

Vectronics, Ltd. 
Herzlia, Israel 
Tel.: 972-52-556070 


ITALY 

MicroelitSRL 
Milan, Italy 
Tel.: 39-2-469044 

Microelit SRL 
Rome, Italy 
Tel.: 39-6-8894323 


JAPAN 

IDT 

(Japan Headquarters) 
U.S. Bldg. 201 
1-6-15 Hirakarasho, 
Chiyoda-Ku 
Tokyo 102, Japan 
Tel.: 81-3-221-9821 


Dia Semicon Systems 
Tokyo, Japan 
Tel.: 81-3-439-2700 

Kanematsu Semiconductor 
Corp. 

Tokyo, Japan 
Tel.: 81-3-511-7791 

Marubun 
Tokyo, Japan 
Tel.: 81-3-639-9897 

Tachibana Tectron Co., 

Ltd. 

Tokyo, Japan 
Tel.: 81-3-793-1171 


KOREA 

Eastern Electronics 
Seoul, Korea 
Tel.: 822-566-0514 


NETHERLANDS 

Auriema 

Eindhoven, Netherlands 
Tel.: 31-40-816565 


NORWAY 

Eltron A/S 
Oslo, Norway 
Tel.: 47-2-500650 


SINGAPORE 

Data Source Pte. Ltd. 
Lorong, Singapore 
Tel.: 65-258-3888 


SOUTH AMERICA 

Intectra Inc. 

Mountain View, CA 
Tel.: 415-967-8818 


SPAIN 

Anatronic, S.A. 
Madrid, Spain 
Tel.: 34-154-24455 

Anatronic, S.A. 
Barcelona, Spain 
Tel.: 34-3-258-1906 


SWEDEN 

Svensk Teleindustri AB 
Spanga, Sweden 
Tel.: 46-8-761-7300 


SWITZERLAND 

W. Stolz AG 
Baden-Daettwil, Switzer- 
land 

Tel.: 41-56-849000 

W. Stolz AG ' 
Lausanne, Switzerland 
Tel.: 41-21-274838 


TAIWAN 

Johnson Trading Company 
Taipei, Taiwan 
Tel.: 886-273-31211 

General Industries Inc. 
Taipei, Taiwan 
Tel.: 886-2764-5126 


UNITED KINGDOM 

IDT 

(European Headquarters/ 
Northern Europe Regional 
Office) 

21 The Crescent 
Leatherhead 
Surrey, UK KT228DY 
Tel.: 44-372-363339 

Micro Call, Ltd. 

Thame Oxon, England 
Tel.: 44-84-261-939 















